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PREFACE. 



The first volame of this series of ''Final Report of the State 
Geologist" was pablished in 1888. The seoond volume appeared in 
two parts, in 1889 and 1890, and the ''Report on Water-Sapply/' 
Volame III., in 1894. The demand for the first volame, "Topog- 
raphy, Magnetism and Climate," and the exhaustion of the edition, 
made it necessary either to reprint the volame or to publish ft new 
work, which should include the important statistical matter of that 
volume. The present work on the physical geography of the State, 
with an appendix of statistics, is published to meet the demand and 
fill the gap in the series of reports. 

The preparation of the report on the physical geography was put 
in charge of Prof. Rollin D. Salisbury, whose acquaintance with the 
State, acquired by his work on the surface geology since 1891, was 
such as to make the appointment eminently fitting and conducive to 
a thorough discussion of the subject. The appendix has been pre- 
pared by Mr. C. 0. Vermeule, formerly in charge of the Topographic 
Survey and author of the " Report on Water-Supply." 

The surface as we see it, with its strata of rock formations in 
mountain ranges and hills, more or less covered by drift deposits, or 
in the unconsolidated beds of clays, marls, sands and gravel spread 
out in valleys and over wide plains, the drainage by the many streams, 
the lakes among the hills, and the other features of the surface, have 
been described in the older reports of the Geological Survey, in the 
nature of the beds or deposits which make up the surface, and their 
relation as outcrops to extensive formations, characterized by their 
fossil forms of life or their mineral contents of economic importance. 
Much has been said in these various publications on the relation of 
the various strata and deposits to the forms of mountains, hills, table- 
lands and valleys, and a description in detail of the drainage systems 
of the State and the geographical distribution of the land and water 
areas. The references to the geologic structure and its relation to the 
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viii PREFACE. 

shape or oonfigaimtioii of the oountiy hmve beeo sUgfat, and there has 
not been any discossion of the origin of the topography or the devel- 
opment of the sorfaoe diroag^ the geologic ages. 

In the first part of the report the four great natoral divisions of 
the State are described : the Kittatinny mountain and the Kittatinny 
or Great valley ; the Highlands ; the red shale and sandstone plain, 
with its trap ridges; and the day and greensand marl belt, mergii^ 
sootheast into the coastal plain. The several natoral subdivisions, 
their streams and lakes, and their origin and the distribation of the 
drift on them, are described in d^aiL The mgin of the sab-valleys 
of limestone and the date ridges in the Kittatinny valley ; the rela- 
tions of the rectangular system of the streams in the northern part 
of the State to the geology ; the division of the Highlands into three 
geogni(|Aio bdts ; the levd crests of the ranges in the Highlands ; 
the lakes shnt in by the drift dams; the streams flowing in the val- 
leys, worn down in the rocks or through gaps across the strata ; the 
changes dae to the drift of the gladal age, deposited onevenly on the 
rocky floor ; the sandstones and shales of the Triaadc age and their 
sabdivisions, forming the Honterdon plateao and the low-lying valley 
of the Baritan ; the bold ridges of tn^rock ; the coastal plain, in- 
dading the hill country of the greensand-marl bdt, are the topics of 
the several sedions in the first part of the report 

The second part is devoted to the history of the origin and the 
devdopment of the sorface. The duu^es caused by the devation of 
the land out of the sea, and again by its submergence; bythewearing 
down of the land by rains and streams, canying the land little by 
little to the sea; the work of the winds drifting the sands; and the 
upliftii^ igneous forces and their results, are the subjects of this 
part of the work. The histcKry is gedogical and is long, although 
the earlier chapters are not given on account of the difficulty of 
tracing the limits of the older formations as thqr were laid down, and 
afterwards m<nne or less covered by later dq>osits. The history of the 
crystalline rocks of the Highlands and the land areas of that early 
time; of the seas in which the limestones, sandstones and slates of 
Paleozdc time were formed ; of the shallow waters of the Triassic age, 
wherein the shales and sandstones were deposited, and of the land of 
that age is omitted, because of the obliteration of the older surface 
forms in the later geographical epochs. 

The history begins at the end of the Triasdc age, with what is 
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termed the poet-Triassio aplift, Sinoe that time there have been 
eeveral well-marked stages in the development of the territory of the 
State, which are summarized in the last section of Part II. The 
uplifts and the submergences were not of a violent or catastrophio 
nature, but gradual and the work of centuries, and they affected not 
only the areas raised out of the sea or submerged beneath the ocean 
level, but wide stretches of land, and probably were continental in 
their extent. The uplifted land became at once the ground on which 
the rains, springs, frost, winds and streams began their work of wear- 
ing down — ^that of gradation — and this was continued more or less 
actively until the whole was worn down to the level of the drainage — 
base-leveled. As subsidence was in progress material from the ad- 
jacent land was carried into these submerged areas, and there were 
deposits of clays, marls, sands, gravels and boulders made by water 
and ice. In the first-described of the submergence stages the clays 
and greensand marls were laid down in the Cretaceous age. In the 
next one, known as the Miocene, gravels, sands and clays were de- 
posited. In the next later, termed the Pensauken epoch, there 
■appear to have been deposits made by ice as well as water, marking 
probably the first invasion of glacial ice. The last submergence has 
been called the Cape May epoch, on account of the formation of that 
peninsula in that epoch. The uplifts between th^ subsidences were 
equally marked in their effect upon the surface, as the streams were 
then active. In one of them, known as the glacial, a continental ice- 
sheet covered the northern part of the State, and left its mark on the 
Burface in the morainic hills of drift from Perth Amboy to Belvidere. 
It was probably the second ice invasion. The glacial epoch was fol- 
lowed by the subsidence of the Cape May epoch, which is the last 
well-marked stage in the history. 

The changes in the shape of the land and the seas, and in the 
streams and their courses have been many in these geological epochs, 
and of great extent. Southern New Jersey has been at times a belt 
of islands separate from the northern mainland. The rivers have 
had various courses, notably the Baritan and the Delaware. The 
great Lake Passaic and other large sheets of water have had their 
stages of growth and disappearance. 

All this history of later geological time with its changes of land 
and water are given in detail with illustrations, showing the State at 
given epochs, and its shore-lines and river systems. It is interesting 
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as the work of natural foroes shaping the State for the ooming of man, 
and is the prelude to the historic period. 

The relief map of the Slate which accompanies this report was pre- 
pared by Mr. Vermeule. It is based upon the topographical survey, 
and is^ therefore^ an accurate picture of the surface relief. The great 
features of the State^ its ranges of mountains^ hills, table-lands, plains, 
marsh-lands, and streams and water areas, are all shown in their 
proper relations to one another, and make a comprehensive illustra- 
tion of the topography as described in the text of the Report, supple- 
mented by many statistics in the Appendix. A leading object in the 
publication of the map has been to put it in every school-house in the 
State as an aid in the study of geography. Its general use also must 
tend to make all who study it familiar with the large and more promi- 
nent features of the State, and to stimulate inquiry into the origin of 
those forms, leading to educational results of value. It conveys infor- 
mation graphically, which can be grasped readily and is retained with 
ease. The original drawings were made under Mr. Vermeule's imme- 
diate supervision. The painstaking care and attention given to the 
work by the engravers, Messrs. Julius Bien & Company, have con- 
tributed to the success of the map. 

The pictorial plates of the volume are reproduced from photo- 
graphs and show several of the characteristic features, as the Palisades, 
the Delaware Water Grap, the gap in the Green Pond-Copperas 
mountain range, the Kittatinny valley and mountain, the Highlands, 
and the dunes of the ocean shore. 

The several profiles exhibit graphically the contour of the surface 
as compared with that before the erosion of the valleys had begun, 
and indicate how the old land level was carved out by the streams, 
and made into valleys and ranges of hills. The illustrations make 
clear the text and attract the reader. 

The Appendix has been prepared by Mr. C. C. Vermeule. It con- 
tains all the important tables of statistical matter of the volume on 
'' Topography, Magnetism and Climate,'' excepting the article on cli- 
mate, which has been omitted as not pertinent to this discussion of the 
physical geography of the State. The Table of Geographical Posi- 
tions, with the introduction thereto, and the description of the bench- 
niarks of the topographic survey of the State, have been reprinted. 
The list of elevations of prominent points also is reprinted with 
slight revision. The notes on the elevation of the topographical 
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features have been added (pages 101-106). The heights of the 
mountains^ hills^ valleys and plains above the sea level, and their 
average elevation, are given in these notes, as also the elevations along 
the river^oonrses. They serve to explain the relations of the more 
oharaoteristic surface features to the ooean, illustrated by the relief map. 

The table of drainage areas, forested areas and population of the 
stream basins is reprinted, with the addition of the statistics of the 
natural yield of the large streams in millions gallons daily, an 
important practical element in the study of the surface and of the 
flow of streams. The subject has been discussed in detail in the report 
on water-supply. A tide table has been added to show the range or 
rise and fall of the tides, and also the relative time of high water at 
important tide stations. The areas of the several political divisions 
are given as they were at the date of this report. The population 
tables have been made to include the results of the State census of 
1896, and the distribution according to the divisions at the time of 
that census. 

The figures of the Magnetic Survey have been revised slightly. 
A map illustrates the table of magnetic declinations. 

On account of the many important tables in the appendix, and the 
difficulties attending the preparation of the maps^^ and, in particular, 
the relief map of the State, the publication of this volume has been 
delayed a long time. The necessity of accurate statistical matter and 
the value of the diagrams, sections and maps which illustrate so 
graphically the geological history of the State are, however, such as 
to justify the delay in the issue of the work. 

JOHN C. SMOCK, 

State Geologist, 
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PART I. 



THE TOPOGRAPHY OF NEW JERSEY. 



SECTION I. 

GENERAL STATEMENT. 

The Atlantio slope of the United States is a fairly distinct geo- 
graphical province. Its eastern boundary is the sea; its western 
boundary on the north is the divide between the drainage flowing 
southeast to the sea^ and that flowing northwest to the St. Lawrence. 
Farther south, its western limit is the divide between the streams 
flowing east to the Atlantic, and those flowing west to the Ohio and 
Mississippi rivers. The great Appalachian system of mountains 
belongs partly to the Atlantic slope and partly to the geographic 
province next west, the line between them being the water-shed, or 
water-parting, between the drainage which flows to the east and that 
whigh flows to the west. This line does not everywhere correspond 
with the highest part of the mountain system, and is therefore in 
some sense arbitrary, as most lines separating geographical provinces 
are. The whole of the State of New Jersey lies within the province 
of the Atlantic slope. 

On the basis of altitude, the Atlantic slope is divbible into several 
sub* provinces,"^ all of which are elongate in a direction roughly 
parallel to the shore. 1^. Next the coast, there is usually a belt of 
low land, few or many miles in width, known as the Coastal plain. 
2^. Inland from the Coastal plain, there is a zDue intermediate in 
height, between the Coastal plain to the east and the mountains to the 
west In the South, this b known as the Piedrntml plateau. 3^. The 

*McGee. Seventh Annual Report U. S. G. 8., p. 548. 
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4 GEOLOGICAL SURVEY OP NEW JERSEY. 

momrtainoiis part of the slope oonstitates the third sub-provinoe, 
known as the Appalachian zone. 

The Atlantic slope may be divided into two sections — a northern 
and a soathern — ^in which the Coastal plain is narrow (or absent) and 
wide, respectively. It is in New Jersey that these two sections meet, 
and the division line, as nearly as a line may be drawn, runs from 
the Raritan river, jost below New Brunswick, on the northeast, to 
Trenton, on the sonthwest. South of this line, the Coastal plain 
expands, and all considerable elevations recede oorrespondingly 
from the shore. According to this division, the extreme northern 
portion of the State belongs to the northern section of the Atlantic 
slope, while the southern portion belongs to the southern section. 

It is in the southern section of the Atlantic slope that the three sub- 
provinces mentioned above are especially well shown. In the 
northern section, they are less well developed, and, even where the 
topography is comparable, the underlying rock structure is different. 

In general, the Coastal plain of the middle and southern Atlantic 
slope is made up of horizontal or but slightly inclined strata of 
unindurated or semi-indurated material, the slight dip of which is 
toward the coast They are of Cretaceous,"^ Tertiary and Pleistocene 
age. The Piedmont plateau, where most typically developed, is made 
up chiefly of crystalline schists of great age. They have generally 
been referred to the Archean, but this rrference is now looked upon 
with more or lees doubt. Strata of Triassic age occur at various 
points within this plateau, from Pennsylvania on the north to South 
Carolina on the south. The mountain zone is made up chiefly of 
folded Paleozoic strata, though the western margin of the crystalline 
schists often attains mountainous heights. 

North of New Jersey the Coastal plain has little development, 
though Long Island and some small areas farther east and northeast 
are to be looked upon as parts of it. The area which corresponds 
geologically to the Piedmont plateau of the South is represented in 
New Jersey and New York by the Highlands, while the Kittatinny 
mountain and Kittatinny valley of New Jersey and their continua- 
tions in New York and Pennsylvania correspond with the outer portion 
of the mountain or Appalachian zone of the r^on fieurther south. 

In the southern part of the Atlantic slope, the Coastal plain and 

* Manh thinks some of them Jurassic. See Am. Joar. Sci., 4th Series, Vol. 2» 
p. 433, 1896. 
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the Piedmont plateau meet along what is known as the Fcdl Kn«y the 
name being derived from the fact that most of the streams, in orossing 
this line, have falls or rapids. The Fall line marks the head of naviga- 
tion on many of the streams, and has determined, or helped to deter- 
mine, the location of many of the larger cities of the Coastal plain 
south of New York. But while the Coastal plain abuts against the 
Piedmont plateau south of New Jersey, there is in this State, an inter- 
mediate belt between the Coastal plain on the one hand and the High- 
lands (corresponding to the Piedmont plateau) on the other. This is 
the belt of Triassic rock which, throughout most of the southern sec- 
tion of the Atlantic slope, has no correlative in corresponding position. 
In North Carolina only a belt of similar rock intervenes between 
the crystalline schists and the Coastal plain. 

Were New Jersey to serve as the standard area, the Atlantic slope 
should be divided into four zones instead of three. These would be, 
commencing inland: 1^, the Appalachian zone of folded strata (the 
Kittatinny valley and mountain) ; 2^, the Highlands area (the area 
of crystalline schists) ; 3^, the Piedmont plain (the Triassic area) ; and, 
4^, the Coastal plain (the area of the Cretaceous and younger strata). 
These four divisions are outlined on Plate I., page 6. While these 
divisions, stated in these terms, seem to be based on geology, they are 
nevertheless topographic as well; nor is this correspondence for- 
tuitous, for topography and geology are closely related, and the latter 
often finds its explanation in the former. 

The Appalachian zone, so far as represented in New Jersey, has a 
relief of more than 1,500 feet, its highest point being more than 1,800 
feet above the sea. Its topography may be said to be characterized 
by steep-sided, even-crested, asymmetrical ridges, alternating with 
capacious valleys parallel to them. The same characteristics affect 
most of the province throughout the Atlantic slope, so that the Kit- 
tatinny mountain and the associated valley of the same name may 
fairly stand as the type of topography affecting this zone. The rocks 
are stratified and highly inclined; the outcrops of the hard layers oon- 
stitute the ridges, while the valleys mark the outcrops of the softer 
layers. Geologically, this sub-province is sharply differentiated from 
the next. Topographically, the dhtinctness is less perfect. 

The second zone, known in New Jersey as the Highlands, has a 
relief of about 1,200 feet, its highest points rising to elevations of 
more than 1,400 feet It is made up of a series of semi-isolated 
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block-like or plateaa-like masses, those near one another approach- 
ing a common elevation. They are sometimes small in area, bat 
never assume the character of peaks. The elevations and depressions 
have a less constant direction than in the Appalachian xone, and the 
rocks are largely devoid of diatinct bedding. The topography of the 
Highlands is representative of the topography of the Piedmont plateaa 
ontside the State. Topographically, no line can be drawn which 
definitely separates this province from that next east ; yet the tran- 
sition from the one to the other is in a narrow belt, centering along 
the eastern edge of the crystalline schists. The line marking the 
eastern limit of their ontcrop is, therefore, taken as the boundary line 
of this province. 

The third zone of New Jersey, the Piedmont plain, lying south and 
east of the Highlands, has a relief of more than 800 feet, and its lowest 
part reaches sea-level. Its topography is more heterogeneous than 
that of the preceding zones. It is characterized in part by a gently 
undulating surface, as in the vicinity of New Brunswick; in part 
by bold asymmetrical ridges, such as the Watchung mountains and 
the Palisade ridge ; and in part by low, abrupt-sided plateaus, the 
Hunterdon plateau about Quakertown, and the Sourland mountain 
plateau, being good examples. The relief is less than in either of 
the preceding zones, but the ridges are as abrupt as in the first, and 
more so than in the second. The ridges have a general northeast- 
southwest trend, but there is no close correspondence between their 
direction and the direction of the main drainage lines, as the Raritan 
and Passaic rivers show. The rock is chiefly stratified, the layers are 
considerably inclined, and the outcropping sheets of trap, or other hard 
layers of rock, constitute the ridges. Since this zone of New 
Jersey has littie continuation to the south, its characteristic topography 
has little development in that direction, though it extends somewhat 
beyond the Delaware. "^ But to the northeast, in southern New Eng^ 
land, the features characterizing the Piedmont plain of New Jersey 
re- appear. 

In the fourth topographic province, the Coastal plain, both the 
relief and the average elevation, are less than in the preceding zones. 
Its highest point in New Jersey does not reach an altitude of 400 
feet, and since it descends to sea level about the borders of the State, 

* The Triassic rocks continue far to the south, but not in the same geographic 
relations. 
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the figure representiDg the greatest altitode also stands for the total 
relief. The larger part of the Coastal plaia as it oeoare in New 
Jersey may be looked apon as a plain — ^highest toward its middle, 
and lowest about its margins, the sorfaoe of which has been trenched 
by the streams which flow over it Within the province, as a 
whole, the elevations and depressions have no prevailing direction. 
While abmpt ridges, comparable to those of the more northerly 
portions of the State, are absent, there are steep, isolated hills, 
like Mount H0II7, Amey's mount, the Mount Pleasant hills, and 
the Navesink highlands, which, though of no great height, are jek 
striking top(^raphic features. The formations are chiefly of unin- 
durated material — sands, days, marl, etc. — and the beds dip at a low 
angle to the southeast. Topographically, the Coastal plain is less 
distinct from the Piedmont plain than the Piedmont plain is from the 
Highlands, or than the Highlands from the Appalachian jsone. The 
line separating the two zones would best be drawn, when it is neces- 
sary to draw it at all, along the FcM line already defined. More than 
half the State belongs to this zone, which has its greatest development 
farther south, and but slight representation to the north. 

These four divisions are sharply distinct from the standpoint of 
geology, and, likewise, in their type development, from the stand- 
point of geography. Yet sharp lines separating one topographic 
sub- province from another cannot everywhere be drawn without doing 
violence to the facts. This is especially true of the third and fourth 
divisions referred to above. Furthermore, there is some basis in 
topography for a further subdivision of the provinces outlined above, 
and these minor subdivisions would, in some cases, be as distinct from 
one another as the larger divisions. 
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SECTION II. 

THE NORTHWESTERN PORTION OF THE STATE. 

The area here referred to is boanded on the east and soath by a 
line running from Saffem, N. Y., through Pompton, Boonton, Mor- 
ristown, Bemardsville and High Bridge to the Delaware river below 
Riegelsville. It embraces the area of crystalline schists and all the 
stratified rocks associated with them inside their soatheastem limit 
It is divisible into two zones, the one — ^the Appalachian — indading 
the Elittatinny mountain and valley, and the other the Highlands. 
These two zones are measorably distinct, both topographically and 
geologically, yet in spite of their differences, they have some features 
in common. Both have great relief, both are monntainoos, both are 
alike in having neighboring summits of approximately equal height, 
and both are without sharp peaks. They are unlike in the details, 
and to some extent even in the broader features of their topography. 
In the one zone, the Appalachian, the ridge and valley type of topo- 
graphy prevails ; in the other, the Highlands, the elevations are more 
massive and there is less correspondence in direction between them 
and the associated depressions. 

The two topographic zones correspond with two sets of formations, 
the one stratified, the other mainly unstratified, or but indistinctly 
bedded. The stratified rocks, for the most part, lie to the northwest, 
and embrace most of Sussex county and a part of Warren. They 
cover the areas known as Kittatinny valley, Kittatinny mountain, and 
the area between this range and the Delaware river, and constitute 
the Appalachian zone. The unstratified rocks (crystalline schists) 
correspond in area with the Highlands, but within this area there are 
narrow bands of stratified rock, notably in the Green Pond mountain 
belt 

I. THE APPALACHIAN ZONE. 

The topography of this zone is notable for the fact that all con- 
siderable elevations are long and narrow, and extended in a general 
northeast-southwest direction. The depressions which lie on either 
side of the elevations are trough-like valleys, and parallel to the 
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ridges which limit them. These facts find their ezplanation in the 
bedding of the rock, the strike of which is in the direction of the 
ridges and valleys. The rocks are of nneqaal hardness, and it is the 
outcropping edges of the hard layers which constitute the ridges, 
while die depressions mark the sites of the oatorops of the less 
resistant beds. Thus, the Kittatinny mountain represents the edge of 
a hard stratum of conglomerate, while the Kittatinny valley is 
underlain by rock of a much less obdurate sort. 

The JSUtaHnnjf mountain. — One of the most striking topographic 
features of northwestern New Jersey, is the Kittatinny mountain, 
extending, within the limits of the State, from the Delaware Water 
Ghip on the southwest to the New York line on the northeast, a dis- 
tance of about thirty-six miles (see accompanying relief map). The 
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Fig. 1. 

Section through Kittatinny mountain, two and five-eighths miles north of Culver's gap. 

Vertical scale, X 5. 

range is continued in both directions beyond the limits of the State. 
The general direction of the range in New Jersey is from a little east 
of northeast to a little west of southwest, but near the New York line 
it changes to S. 15^ W. In width, the range varies from two miles 
or less in its southern portion to four or five miles near its northern 
«nd, again becoming narrower just south of the State line. Through- 
out a part of its course, the range is double-crested, and the eastern 
crest, where two exist, is usually somewhat higher than the western. 
The two slopes of the mountain are notably unequal, as shown in 
Figs. 1 and 2, which represent cross-sections of the mountain a little 
north of Culver's pond, and three miles above the Delaware Water 
Gap, respectively. The east slope is steep, in places almost predpi- 
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toas. The west slope is less abnipty thoagh even here the angle i» 
often high. This is especially trae below the Wallpack bend of the- 
Delaware. The ineqnalitj of slope finds its explanation in the dip of 
the rocky which is to the northwest. 

The lower limit of the mountain on its eastern side is 900 to 1,000* 
feet above the level of the sea, and has a nearly constant altitude. 
Above this level, the crest of the ridge rises by a slope so steep as 
to make ascent difficalt, and in many places impossible, to a height 
which, on an average, is about 1,600 feet above the sea, giving the 
crest of the range an average elevation of about 600 feet above its 
eastern base. Its highejst point, between one and two miles south of 
the State line, has an elevation of a little more than 1,800 feet. 

To the north, where the range is wide, its western slope is lesfr 




^eA levgl 



Fig. 2. 

Section through Kittatinny monntain, three miles north of the Delaware Water Gap, showing 

the double crest. Vertical scale, X 5. 

dearly defined than to the south, where it is narrow. From the 
eastern crest of the wider part of the range, the westward descent i» 
but slight to a broad, rolling plateau, three to five miles wide, the 
upper levels of which reach an elevation of more than 1,200 feet 

In the range there are occasional gaps, the most notable being that 
through which the Delaware flows and known as the Delaware Water 
Gap. Where this stream crosses the mountain it is but 287 feet 
above tide. The mountain to the east rises to a height of nearly 
1,600 feet, giving an almost precipitous slope of about 1,200 feet. 
The next most important break in the range is Culver's gap, four 
miles northwest of Branchville. This is a wind gap — that is, a gap 
through which no stream flows. The bottom of this gap is 915 feet 
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above the level of the sea. The next most oonsiderable intermption- 
in the crest of the range is that at Catfish pond, a few miles farther- 
soathy and foor miles northwest of Blairstown. The bottom of the 
gap at this point is nearly 300 feet higher than that at Cnlver's. 

In spite of the gaps jast mentioned, the most notable feature of the- 
range when seen from any point of view sufficiently distant to take in 
any considerable portion of it, is the approximate evenness of its crest. 
It is trae that the elevation of the crest varies several handred feet, 
not counting the gaps just mentioned ; bat as the variations take- 
place gradaally, except in the case of the gaps, they do not seriously 
interfere with the general expression of evenness. This general diarao- 
ter is best appreciated when the mountain is seen from the western- 
portion of the Highlands to the east. It is not within New Jersey 
alone that this characteristic affects the range ; it may also be seen 
beyond the State in both directions. 

Another notable feature of the range is the fact that, as it iff fol- 
lowed from north to south, its eastern crest is repeatedly aSkei to the 
east.'*' The first of these offsets occurs at the point where the road 
from Blairstown to Flatbrookville crosses the range, and amounts to 
700 yards. A second offset occurs between five and six miles north- 
east of the Delaware Water Grap, and amounts to nearly a mile. The 
third and least occurs at the Water Gap, where the course of the- 
range, as developed on the New Jersey side of the river, is continued 
by a crest offset to the south in Pennsylvania. 

The area west of the KUUxtinny range. — Along the west base of the 
Kittatinny mountain, from the Delaware Water Gap to Flatbrook- 
ville, the river hugs the western base of the mountain, except in so 
far as it is separated by terrace deposits. But north of the Wallpack 
bend of the Delaware, the area between the east crest of the Kittatinny 
mountain and the river is divisible, on topographic grounds, into 
two sections (see relief map). The larger and higher lies to the east, 
and eonstitutes the west slope of Kittatinny mountain. From thia 
the Flat Brook and Mill Brook valleys separate a lower and narrower 
ridge, which, like its greater companion to the east, is wider near its 
northern end, and narrower near its southern. 

From the Wallpack bend to Peters Valley, the subordinate western 
ridge has an average width of no more than a mile, but north of 
Peters Valley it widens, becomes less ridge-like, and finally forms a 

* Vermeule. Geological Survey of N. J., Vol. I., 1888, p. 121. 
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plateaa, often two miles in width. Jost south of the State line, 
however, the plateau again narrows into a ridge, much as to the 
south. The height of this western ridge varies from about 660 feet 
to 900 feet, and its crest is relatively more irregular than that of 
the main range to the east. It attains its greatest average elevation 
where it is widest, and it is most irregalar and lowest whore it is 
narrow. 

The valley which separates this ridge from the Kittatinny range 
has an elevation of something more than 300 feet at Flatbrookville, 
440 feet near Peters Valley, and about 600 feet at Hainesville. The 
valley of Mill Brook, which is really the northerly continuation of the 
Flat Brook valley, has an elevation of between 500 and 600 feet 
The western ridge, known as Wallpack ridge to the south, and as 
Hog-back ridge to the north, is therefore set off from the Kittatinny 
range by a valley 200 to 400 feet deep. 

West of the crest of this western range flows the Delaware, sep- 
arated from it at many points by considerable areas of lower land, 
usually composed of glacial drift. This part of the valley in which 
the Delaware flows is really a part of the extensive valley depression 
which extends from Kingston, N. Y., southwest into Pennsylvania. 

The geological relations of the Kittatinny range, and of the 
joountry to the west of it, are significant. While the crest of the 
main range represents the line of outcrop of the hard Oneida con- 
glomerate, one of the most resistant formations of northern New 
Jersey, its west slope is made up of the less-resistant Medina sand- 
stone and shale. The Wallpack and Hog-back ridges, lying west of 
the Kittatinny range, represent the outcrop of the moderately- 
resistant Oriskany and Cauda Galli formations, and the valley which 
separates this ridge from the Kittatinny mountain, is underlain by 
limestone, the least obdurate formation in the northwestern part of 
the State. It is doubtless because of the limestone that the valley 
has been opened out between the Kittatinny range and the subor- 
dinate ridge to the west. 

The lowland west of the secondary ridge, and between it and the 
Delaware, is likewise underlain by limestone. Thus, it is seen that 
the physical features of this part of the State are intimately connected 
with its geological structure. 

The KUtatinny valley. — ^Immediately east of the high Kittatinny 
range lies the broad, trough-like Kittatinny valley, the axis of which 
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is parallel to the moantain range which forms its western margin 
(see Figs. 1 and 2, Plate II., p. 16, and relief map). Its eastern 
border is formed by the western border of the Highlands, and 
may be said to ran from New Milford, N. Y., to Franklin Fomaoe, 
and thence by a somewhat crooked line soath to Andover and Ala- 
mache, and thence along the Peqaest river to Belvidere. Stated in 
other terms, the eastern boundary of the valley is formed by the fol- 
lovnng moantains, which are nothing more than partially distinct 
sections of the Highlands: Wawayanda, Bbunbarg, Pimple hills, 
Sparta, Alamache, Pohatcong and Scott's. These moontains vary in 
height from 1,000 to 1,400 feet The length of that part of the 
valley which lies in New Jersey is aboat forty miles, and its width is 
from ten to thirteen. The western border of the Kittatinny valley 
is distinct on the accompanying relief map, bat the eastern border is 
less clearly defined. 

The altitude of the western margin of the Kittatinny valley, where 
it abats against the base of the Kittatinny moantain, is from 900 to 
1,000 feet, and about 600 feet below the crest of the range. The 
altitude of the eastern margin of the valley is 400 to 600 feet, and 
likewise about 600 feet below the crest of the uplands forming its 
eastern margin. The definition of the valley on the east is much 
less sharp than on the west. 

Within the Kittatinny valley thus outlined, there are two notable 
elevations. These are the Pochuck mountain in its northern portion, 
1,100 to 1,200 feet high, and the Jenny Jump and Mohepinoke 
mountains on the south, something more than 1,100 feet high. The 
great Kittatinny valley, therefore, is a broad depression, about 600 
feet below its lateral boundaries, with a notable massive elevation in 
either end. The relations of the valley to the mountain on the west 
and the Highlands on the east are shown in Figs. 1 and 2, Plate II., 
p. 16. 

Even apart from the Pochuck, Jenny Jump and Mohepinoke 
mountains, the bottom of the valley is by no means flat. It does not 
correspond to the conventional idea of a river valley, and, indeed, it is 
not a river valley in the simple sense of the term. Through it flow 
several streams, separated by divides, which, though they seem low in 
this mountainous region, are yet much higher than the divides between 
streams in some other parts of the State. Within the main Kittatinny 
valley there are two principal sub-valleys, parallel with each other, 
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and with the axis of the main depression. Tribataries to these snb- 
valleys have been developed to sach an extent that the floor of the 
.great troagh has been thoroughly dissected into a series of hills and 
valleys, and has a notably ondalating topography. The sub- valleys 
in the bottom of the great valley lie 200 to 300 feet below the divides 
which separate them, and the divides have an altitnde ranging from 
700 to 900 feet 

The westernmost of the two principal sab- valleys is ocoapied by the 
Panlins kill, flowing sonthwest, and the Papakating creek, and the 
lower part of Wallkill river, flowing northeast The highest point 
in this sab- valley is not far from Branch ville, at the divide between 
the Paalins kill and the Papakating creek, and is 601 feet above sea- 
ievel. This snb-valley lies along the northwestern side of the great 
valley, while the other lies nearer its eastern limit, and is oocapied by 
the Peqnest river in its soathern portion and by the Wallkill river 
and Pochack creek in its northern. The Lehigh and Hadson River 
railway occapies this snb- valley throaghoat its coarse from the New 
York line to Belvidere. Its highest point, 600 feet above the sea, is 
^t Mnlford Station. 

In some parts of the Kittatinny valley, especially to the soath, these 
two sab-valleys are not notably distinct, while to the north, between 
Franklin Furnace and Deckertown, the Wallkill crosses from the one 
to the other. The hills and ridges separating these sab-valleys are 
mostly of slate or shale, and almost everywhere show a disposition to 
arrange themselves in lines, the trend of which corresponds with that 
of the moantain range to the northwest. This trend is sometimes lost, 
especially in the soathern part of the Kittatinny valley. 

The dependence of topography npon rock stractare is hardly less 
distinct in the Kittatinny valley than in the region to the west The 
sob- valleys in the great valley are, for the most part, on limestone. 
This is trae of the valley of the Paalins kill in the western sab- 
valley, and of the Peqnest- Pochack system on the eastern side. It is 
over an area of limestone, too, that the Wallkill crosses from the 
•eastern to the western snb-valley. The limestone is a less resistant 
rock than the shale, and the position of the sab-valleys on the former, 
.•and of the divides on the latter, appears to have been determined by 
this &ct 
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EXPLANATION OF PLATE IL 



Tig. 1. 

Profile from Milford, on the Delaware, to the Hudson, along a line enentially parallel to the 
north line of the State, showing the relation of the mountain crests and Talleys. The dotted 
line represents the approximate surface of the Klttatinny base-level, or Schooley peneplain. 
Lm— limestone. The oblique lines do not indicate structure. 

Fig. 2. 

Profile from the Delaware, in latitude 41^ 9^, to New York bay. showing the geological struc- 
ture (Cook) of the north part of the State, in addition to the topography. The dotted line rep* 
resents the approximate surface of the Kittatlnny base-] evel, or Schooley peneplain. Lm — lime- 
stone : 8 — shale ; Cg — conglomerate. 

Fig. 3. 

Profile ftt>m Shawnee island, in the Delaware river, to Staten Island, showing the same fea- 
tures as Fig. 1, along this line. The oblique lines do not indicate structure. 



Fig. 4. 

Profile from near Phlllipsburgh, on the Delaware, to Sea Girt, on the Atlantic coast. The 
abbreviations and the dotted lines have the same meaning as above. 
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n. THE HIGHLANDS. 

The Highlands of New Jersey, as that term is oommonly osed^ 
embraces Uie area oovered by the crystalline schists east and soath 
of the Kittatinny valley (see Figs. 1 and 2, Plate II.) It is the 
southward continuation of the Highlands of New York. The High- 
lands is about eighteen miles wide at the northern line of the State, 
and Greenwood lake, half of which lies in New York and half in New 
Jersey, is about midway between its eastern and western limits. The 
eastern portion of the Highlands terminates about forty miles from 
the State line, in the vicinity of Morristown, Bernardsville and 
Peapack, while the western portion extends to the Delaware atr 
Biegelsville. The southwestern extension of the Highlands is much 
broken, but Scott's mountain and Marble mountain, northeast of 
Phillipsburg, and Musconetcong mountain, near Ri^lsville, may be 
looked upon as its termini so far as New Jersey is concerned. As a 
whole, the area has a northeast-southwest trend, essentially parallel to 
the Kittatinny valley and mountain. 

The Highlands is an area of high land notably above its surround- 
ings on all sides. Generally speaking, it is highest to the northwest 
and lowest to the southeast ; but instead of being a plateau, as its 
name might suggest, it is an area of strong relief. The valleys of the 
Pequannoek, the Wanaque, the Bockaway, the Musconetcong and the 
South Branch of the Baritan, as well as the valleys of many lesser 
streams, are notably below the summit level of the region in which 
they occur. So numerous are the valleys, large and small, and so £ur 
do they separate different portions of the Highlands firom one another, 
that the various parts have received distinct names. Thus we find on 
the western side of the Highlands the names Wawayanda mountain, 
Hamburgh mountain, Sparta mountain, Alamuohe mountain, the 
Upper and Lower Pohatcong mountains and Scott's mountain. The 
Jenny Jump, Mohepinoke and Pochuck mountains lie west of the 
body of the Highlands, though they are but isolated portions of it. 
In the central portion of the great Highlands area, there is another 
series of names locally applied to various more or less distinct ranges. 
Here are found, commencing at the north, Bearfort mountain, 
Kanonse mountain, Coppieras mountain, Green Pond mountain. 
Bowling Green mountain, Sohooley's mountain and Musconetcong 
mountain. The eastern portion of the Highlands is less high, and 

• 2» 
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local names have been less commonly applied to the more or less 
isolated elevations.; but that portion between the Wanaqae and 
Ramapo rivers is known as Ramapo monntain, and farther south are 
found Trowbridge mountain, Mine mountain, etc. Most of the moun- 
tains enumerated above, unlike the Kittatinny range and the Wall- 
pack ridge, are not narrow, even*crested ridges, but mountain masses 
instead, often with horizontal dimensions approximately equal in all 
directions. It follows that the northeast-southwest trend, so pro- 
nounced in the topography of the region farther west, is much less 
conspicuous in the Highlands. There are various local features, how- 
ever, some of them obtrusive, which show the recurrence of this trend. 
This is especially true of the Green Pond mountain and associated 
ranges, and of the valleys and ridges in Warren county. 

The crests of adjacent mountains in the Highlands, so closely approxi- 
mate one another in elevation that, were the intervening valleys to be 
filled (see Figs. 1 and 2, Plate II.), the Highlands would be converted 
into a plateau, declining gently to the south and east. Its surface, even 
where highest, would be somewhat below the crest of the Kittatinny 
mountain, but if the plateau surface of the Highlands, restored by 
filling the valleys, were projected northwest to the Kittatinny moun- 
tain, it wouIcL reach its crest (see dotted lines. Figs. 1 and 2, Plate 
II.) If, then, the Kittatinny valley, as well as the valleys which 
trench the Highlands, were filled, northern New Jersey, from the 
Kittatinny mountain to the eastern border of the Highlands, would 
be a plateau, possessed of some undulations, and sloping gently to 
the southeast. 

Sabdivisiom of the Highlands. — While the Highlands area is in some 
sense a unit, it is nevertheless so diversified that it is convenient to 
refer to difiPerent portions separately. On the whole, the division sug- 
gested many years since by Mr. Vermeule'*' is the most rational. This 
division recognized several northeast-southwest belts, separated, or 
partially separated, from one another by more or less considerable val- 
leys. The westernmost of these belts was called by Mr. Vermeule the 
Alamuche-Pohatoong range. As originally defined, it begios on the 
north at Franklin Furnace, and extends southwest, with more or less 
interruption, to the Delaware river, and includes the Pimple hills, 
Alamuohe mountain, the Upper and Lower Pohatcong mountains, 
Scott's and Marble mountains. Closely associated with Scott's 

♦Geological Survey of N. J., Vol. I.. 1888. 
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moantain are the Jenny Jump and Mohepinoke moantains. With 
this series of elevations Pochaok mountain should be associated. 
The name Alamnche-Pohatcong would then cease to be definitive, and 
on the basis of naming adopted by Vermenle the name should be the 
Pochuck-Alamuche-Pohatcong range. Since this name is cumber- 
some, it is suggested that the range be called the Western Highlands 
range. 

The geographic basis for the separation of this part of the High- 
lands from that which lies to the east, is found in the partial 
isolation effected by the broad, capacious valleys which intervene be- 
tween them. At the south, it is the valley of the Musconetoong, 
separating the Pohatcong and Alamuche mountains on the west from 
the Musconetoong and Schooley's mountains on the east, which marks 
the eastern limit of the range. Farther north, the upper portion of 
the same valley, occupied by Lubber's run, separates Alamuche moun- 
tain on the west from the main Highlands range on the east. At the 
head of this valley, the separation of the western range from that next 
east is incomplete, but farther north, the valley occupied by the 
Upper Wallkill, as far north as Franklin Furnace, and by Pochuck 
creek still farther north, separates the Pimple hills on the west from 
Sparta mountain on the east. 

Proceeding eastward, the second division of the Highlands includes 
the area between the valley just mentioned, and that extending from 
Greenwood lake on the northeast to High Bridge on the southwest. 
It includes the heart of the Highlands, and will be here referred to 
as the Central Highlands range. 

The third division of the Highlands has been called the Passaic 
range. As heretofore defined, it is bounded on the w€st by the 
Greenwood lake-High Bridge valley, and on the east by the valley of 
the Wanaque river, which sets off the small area of the highland, 
known as Kamapo mountain. Considering New Jersey alone, there 
would seem less reason for the separation of the Ramapo mountain 
(the south end of the Hudson range of Vermeule) from the range next 
west, than for the separation of the other three ranges from one 
another. Followed northward into New York, the reason for the 
separation is more apparent. 

The Western Highlands or Poohuck-Alamuohe' Pohatcong range. — 
This range should really be looked upon as commencing, not with 
the Pimple hills at Franklin Furnace, but with the Pochuck moun- 
tain farther north. This mountain is in line with the soathem part 
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of the range^ although separated from it by a depression several miles 
broad. Poohuck mountain is virtually surrounded by the valleys of 
two streams — the Wallkill river and the Poohuok creek (see relief 
map). These streams join a short distance north of the State line^ and 
their valleys cut off the mountain in this direction, while the divide 
between the headwaters of the Pochuck and the Wallkill, near Ham- 
burgh, is so low as to cut ofi^ the mountain to the south. The broad 
depression separating Pochuck mountain firom the main part of the 
range to the southwest, may be looked upon as an eastward extension 
of the Kittatinny valley^ between Hamburgh and Franklin Furnace. 
The highest crest of Pochuck mountain rises to an elevation of 
something more than 1,100 feet, though its average height is con- 
siderably less. 

South of Franklin Furnace, the continuation of the range is 
begun with Pimple hills, which have a maximum elevation of some- 
thing more than 1,100 feet. Southwest of the Pimple hills the range 
is broken by a pass, through which the N. Y., S. & W. R. R. passes. 
South of this point, elevations of more than 1,100 feet are soon 
reached. West of Lake Hopatcong, the highest crests are more than 
1,200 feet above sea-level, and still farther to the southwest, near 
Alamuche, the range reaches its greatest elevation — 1,248 feet. 
Southwest of Hackettstown, the range is divided by the Pohatcong 
valley into a northwest portion, Scott's mountain, and a southeast 
portion, the Upper and Lower Pohatcong mountains. The former 
reaches an elevation of something more than 1,200 feet. The latter 
is lower, the Upper mountain reaching elevations of 1,000 to 1,100 
feet, while the Lower mountain fails by 100 or 200 feet to reach 
even these heights. 

The surface of the Alamuche-Pohatcong range is notably irr^ular. 
Nowhere are there extensive flats at high levels, and nowhere are 
there uninterrupted crest-lines of great length. The high elevations 
are more or less isolated, and constitute a succession of partially- 
separated mountain masses, or short ridges, rather than a continuous 
range like the Kittatinny mountain. Lrregular as the surfisuw of the 
range seems, there is yet an element of regularity, in that the crests, 
especially those near one another, have an essentially constant eleva- 
tion. 

The MuBoondoong and the Sparta- Vernon vaUeys. — ^The valleys 
which separate the Western Highlands range fix>m the range next east 
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(see Figs. 1 and 2, Plate 11.^ p. 16) do not oonstitate a oontinaoas depies- 
sion. The heads of the Sparta valley on the north, and the Mosoonet- 
oong on the south, fail to reach each other, being separated by a high, 
though narrow, ridge, which connects this range with that next east (see 
relief map). It is a notable fact that the Sparta valley is oo- extensive 
with the narrow belt of less-resistant rook (limestone) which projects 
into the highland area, southwest of Franklin Furnace, and that the 
Mnsconetcong valley is likewise co-extensive with a belt of lime- 
stone and shale which projects northeastward into the Highland area 
firom the southwest (see geological map). The limestone areas, which 
seem to have determined the position of these valleys, fail to reach 
each other by seven or eight miles, and it is within this stretch that a 
separating valley fails. The Sparta valley is really continuous with 
the Vernon valley east of the Pochuck mountain, although the Wall- 
kill does not follow this course. The continuity of these valleys is 
one of the reasons for regarding the Pochuck mountain a part of the 
westernmost range of the Highlands. 

The depth of the valley is inconstant, but throughout most of its 
course it is not less than 400 to 600 feet below the adjoining moun- 
tains, and often more. The separation of the Western Highlands 
range from that next east, is therefore well marked, as the relief map 
shows. 

The Central HigJUanda range. — ^The range of the Highlands next 
southeast may be called the Central Highlands range or plateau."^ 
That part which lies within New Jersey is bounded on the west 
by the Vernon, Sparta (see Figs. 1, 2 and 3, Plate II.), and Mns- 
conetcong valleys, and on the east by the Greenwood lake-High 
Bridge valley. Its northern end is but a few miles north of the State 
line (see relief map), and from this point it stretches southwestward 
to the Musconetcong mountain and the Delaware river. This range 
is unlike that to the west, in that it is much broader throughout most 
of its course, and in that it is much less dissected by valleys. Locally 
it is so broad as to merit the name of a plateau. Between the State 
line and Lake Hopatcong, it has a width varying from four to seven 
miles, but southwest of that lake it narrows, and finally ends at the 
Delaware in a ridge but two miles wide. That part of the range 
which lies north of the State line is narrower than tlie broader part of 
the range in the State, and fronts the Kittatinny valley on the west. 

* The Central Highlaods plateau of Vermeule. Loc. cit , p. 143. 
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The elevation of the range in New Jersey varies from nearly 1,600 
feet at the north to something like 800 feet at the soathwest Its 
northern end is higher than that of the Alamuohe-Pohateong range 
by about 300 feet, bat the southwest ends of the two ranges are of 
about equal height The Central Highlands range, therefore, has a 
notable decline to the southwest, while the orest of the Western range 
has about the same height throughout its course. 

The Central Highlands range is much less broken than the Western 
range. It is interrupted by notable passes but twice, once between 
Oak Ridge and Franklin Furnace, and once between Port Oram and 
Waterloo. 

The range has its most plateau-like character north of the first of 
these passes, where its average altitude is about the same as that of 
the crests of the Western range, between 1,100 and 1,200 feet. The 
highest peaks are between 300 and 400 feet above the general plateau 
level. The, range maintains its height south of Stockholm, where its 
summits attain an elevation of more than 1,300 feet. Farther south, 
the general level of the plateau is interrupted by the depression in 
which Lake Hopatoong lies. South of this lake, the plateau-like 
character is resumed in the Schooley mountain, much of which rises 
to an elevation of more than 1,100 feet, and the highest point of 
which is more than 1,200 feet above tide. 

Schooley's mountain is opposite the Alamuche and Upper Pohat- 
cong mountains of the Western range, and it is to be noted that its 
elevation is about the same as that of those mountains. It should be 
further noted that the plateau-like Schooley's mountain has ap- 
proximately the same elevation as the northern part of the range 
where the plateau-like character is developed. It thus appears that 
the crests of the Western range, and the plateau portions of the Central 
range, as far south as Washington, have about the same elevation. 

Southwest of Scbooley's mountain the elevation of the Central range 
declines, and at few points between Schooley's mountain and the 
Delaware river are elevations of 1,000 feet reached. As the Central 
range declines to the southwest, it becomes more dissected, thus 
simulating more closely the general character of the Western range. 
It is only in the southwestern extensions of the Western and Central 
ranges that the former becomes the wider, and it is here only that it 
assumes, in Scott's mountain, a plateau- like character. Where the 
Western range broadens so as to exceed the Central range in width, it 
also exceeds it in height Thus the broad Scott's mountain of the 
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Western range is higher than the narrower Musconetoong of the Cen- 
tral range, but it has the same or essentially the same altitude as 
Schooley's mountain, of comparable width. 

The Oreenwood lake-High Bridge valley. — The depression which 
bounds the Central Highlands range on the east is clearly shown on 
the relief map (see, also, profiles, Plate II., p. 16) and is one of the most 
remarkable valleys in the State. It is remarkable for its continuity, 
in the absence of a continuous stream. To the north, the drainage of 
the valley is into Greenwood lake, and thence to the Wanaque river. 
The second section of the valley drains southwest to the Pequannock, 
which cuts through the Highlands from northwest to southeast, and 
crosses this broad valley instead of following it. A dam twenty- five 
feet high across the Pequannock a mile above Oak Ridge would send 
the waters of this stream over the low divide which separates it from 
the Rockaway.* So easily might the course of a considerable stream be 
changed. South of the Pequannock, and up to within a fraction of a 
mile of the stream itself, the drainage of the valley is to the south- 
west, and presently becomes the Rockaway river. This stream follows 
the valley to the southwest to the terminal moraine near Port Oram, 
but, instead of following it farther, it here turns abruptly, and, 
following the example of the Pequannock, cuts through the High- 
lands to the east. South of the abrupt turn of the Rockaway, 
there is little drainage along the valley to this stream. From the 
moraine the drainage is all to the southwest, via the South Branch of 
the Raritan, through the broad German valley to High Bridge. Be- 
tween High Bridge and Greenwood lake, the valley is therefore 
occupied by four different lines of drainage and is crossed by one con- 
siderable stream. In this respect the valley is a remarkable one. 

The valley has a variable width. It is somewhat contracted to the 
north, but is greatly widened in the vicinity of Newfoundland, only 
to be again constricted a few miles south of this village. In the 
vicinity of the ^Morris canal, it is ill-defined, owing to the great 
accumulation of drift and the breaking down of the Highlands on 
either side. South of Succasunna Plains, it is again broad and well 
defined, and is known as the German valley. Between Califon and 
High Bridge, it is again constricted, though this is the lowest part of 
the valley. 

The highest point in the axis of this valley, 837 feet, is the divide 
between the streams flowing into Greenwood lake and the Pequan- 

* Vermeule, loc. cit., p. 141. 
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nooky respectively. The moantains on the west rise 600 feet (looally 
700) above the valleyi and those on the east 200 to 300 feet In that 
part of the valley drained by the Rookaway^ the moantains often rise 
more than 500 feet above the valley on either side, and the German 
valley is 300 to 500 feet below its enclosing elevations. The valley 
throughout is therefore an imposing topographic featnre. 

On studying the geology (see geological map of New Jersey, also 
Figs. 1 and 2, Plate II.) of the r^ion occupied by this valley, it is 
found that most of it is in formations notably softer than those which 
form its walls, and that its width stands in a definite relation to 
the width of the outcrop of the less resistant rock. It is narrow 
where the formations in which it lies have narrow outcrops, and wide 
where their outcrops are wide, and it becomes narrowest of all (Callfon 
to High Bridge) where the softer rocks fail altogether, and the drainage 
is forced to cross the resistant crystalline schists. The valley affords 
another example of the close relationship which exists between the 
topography of the State and its geology. 

The belt of stratified rocks in the midst of the Highlands would 
have afforded a legitimate basis for the separation of the Highlands 
into two portions, an eastern and a western. This belt is continuous 
from the State line to Port Oram, occurs at intervals between Port 
Oram and Flanders, and is again developed between Naughright and 
Califon. These stratified rocks, the softer portions of which corre- 
spond with the Greenwood lake-High Bridge valley, are by no 
means equally obdurate. The more resistant portions are even more 
enduring than the crystalline schists themselves. On the west side of 
the valley, at its north end, rises the bold Bearfort mountain. Topo- 
graphically, this belongs to the Central Highlands range; but, 
farther south, the main valley which separates the Central Highlands 
range from that to the east, lies west of the ranges which correspond 
to the Bearfort mountain. Thus, Copperas mountain and Green Pond 
mountain, lying east of the valley, belong to the range east of the 
Central Highlands range. 

The Passaie range. — East of the Greenwood lake-High Bridge 
valley lies the third section, counting from the west, of the Highlands. 
This has been called the Passaic range. Like the Western and Cen- 
tral ranges of the Highlands, its northern end is in New York. The 
northern end of the Western range fronts the Kittatinny valley just 
north of the State line (see relief map). It is here cut off by the 
Vernon valley, whieh joins the western sub-valley, occupied by the 
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Wallkill. North of the Western range, the Central range faces the 
Kittatinny valley. The course of the Kittatinny valley^ north of the 
State line, is more easterly than that of the Central range, and since the 
northward continuation of the Greenwood Lake valley has less of an 
easterly trend, the Central range is out ofiP eight or ten miles north of 
the State line by the junction of the northward extension of the 
Greenwood Lake valley with the Kittatinny valley (see relief map). 
North of this point, the Passaic range, in turn, fronts the Kittatinny 
valley, to be in turn cut out in the same way as the Central and 
Western ranges. Its northern end lies southwest of Monroe and 
Turners, N. Y. 

The Passaic range is somewhat lower than that to the west. Its 
highest points are near the State line, and but a little over 1,200 feet 
high, a height comparable with the highest points of the Western range. 
The range is here at its widest, so far as New Jersey is concerned, 
and it is to be noted that, as in the other ranges, the greatest heights 
are found with the greatest widths. This range reaches its greatest 
width, and likewise its greatest height, north of the State line. In 
New Jersey it reaches an elevation of more than 1,100 feet at but 
few points north of the Peqnannock river, and south of that stream its 
elevation is still less, with the exception of Green Pond and Copperas 
mountains, the crests of which rise to 1,200 and 1,300 feet South of 
Dover, the highest point is near Mount Freedom, a little over 1,100 
feet, but elevations of more than 1,000 feet are rare. The Passaic 
range continues southward to High Bridge, where the valley separating 
it from the Central Highlands range is narrowest 

The Passaic range is, on the whole, more dissected, and therefore 
less plateau-like, than the Central Highlands range, and its separation 
into more or less isolated elevations becomes more conspicuous near 
its eastern edge. Less than half its surface reaches an elevation of 
1,000 feet. With all its irr^ularities, it still preserves the most 
notable feature of the ranges farther west, namely, the general cor- 
respondence in elevation of adjacent portions. Where there are 
distinct ranges, their crests are even. In this respect the Green Pond, 
Copperas, Bearfort and Kanouse mountains are comparable with the 
Kittatinny range. 

The Bamapo mountain. — The separation of the Ramapo mountain 
from the Passaic range would hardly be warranted if New Jersey 
alone were considered (see relief map). The Wanaque river cute 
diagonally across the Passaic range, and its valley sets off the Bamapo 
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moantain from the soathwestern part of the Paasaio range, bat the 
general oharaoteristios of the Racnapo mountain, so far as it lies in 
New Jersey, are so nearly like those of the Passaic range, that it need 
not be considered separately. Its highest point rises to an elevation 
of something more than 1,100 feet, bot most of it is below the level 
of 1,000 feet. 

ni. TOPOaBAPHIC F£ATUBEB DUE TO GLACIAL DBUT. 

Throaghout the Highlands, including the Kittatinny moantain and 
valley, there are many minor features which have not been referred 
to in the preceding sketch. Any good map shows that there are, 
within the limits of this area, many ponds and lakes. These lakes 
do not, as a rule, occupy depressions in the surface of the bed-rock, 
but rather depressions in the drift.'*' Many of them owe their origin 
to the damming of river valleys by the drift. 

In addition to the basins occupied by ponds, lakes and marshes 
there are many minor topographic features due to the irregular and 
apparently fortuitous distribution of the drift. Locally, these features 
are conspicuous. The drift forms a conspicuous belt of hills just 
north of Hackettstown,.and at various other points along the terminal 
moraine. These moraine hills are not sufficiently large, in compari- 
son with the associated relief, to be distinct on the accompanying relief 
map. Notable drift-belts, and irregularities of surface due to drift, 
occur about Hamburgh, Ogdensburgh, Newton and Peters Valley, as 
well as at many other points. Notable flats at some points likewise 
owe their existence to drift deposits, Succasunna plains being an 
example. Along some of the streams, also, there are distinct ter- 
races of drift. But in general, the topographic features due to drift 
are minor, in comparison with those which are due to the underlying 
rock. Topographic features to which the drift gave origin, do not 
occur over the whole of the Highlands, nor are they absent from all 
other parts of the State. The relations of the drift, covering as it 
does mountains, plateaus and valleys, show that it was deposited 
after the great topographic features of the region had been developed.f 

*For an aocouot of the lakes, see Anoual Keport for 1894, pp. 85-91. 

fThe topographic features due to the drift are strictly subordinate to those due to 
the underlying formations. They will be fully discussed in future publications on 
the drift, and since they are of such minor importance, from the standpoint of general 
geography, they are here passed with mere mention. 
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SECTION III. 

THE TRIA8SIC OR PIEDMONT PLAIN. 

This area, intermediate between the Coastal plain on the one hand 
and the Highlands on the other, comprises nearly one-fifth of the 
State. Looked upon as a whole^ the area is clearly distinguishable 
from the Highlands on the northwest and from the Coastal plain on 
the southeast; but along its borders the topographic distinction 
between it and the neighboring provinces is not sharp. Indeed, its 
borders, wherever drawn, are likely to find their basis in geology 
rather than in topography. The northwestern border of this plain is 
marked by the line which limits the Highlands on the southeast. 
This line runs from SuSern southwest to the Delaware via Pompton, 
Boonton, Morristown, Bernards ville, Pottersville, Lebanon, High 
Bridge and Pattenburg. Its southeastern limit is one with the north- 
western margin of the Coastal plain, and is marked by a tolerably 
straight line running from Woodbridge on the northeast to Trenton 
on the southwest. 

Commencing near SuSern, N. Y., the northwestern border of the 
plain is distinctly marked topographically as far southwest as Lebanon, 
in Hunterdon county ; but beyond this point its separation from the 
Highland area can hardly be made on topographic grounds. On 
geologic grounds the border even here may be sharply defined, but 
its elevation approaches that of the Musconetcong mountain. Along 
its southeastern border, the Triassic plain is nowhere sharply marked 
topographically. Near its margin, its surface has essentially the same 
elevation as the northwestern edge of the Coastal plain, and a similar 
topographic expression. 

Since the Triassic plain has its slightest elevation where it joins the 
Coastal plain on the southeast, and its greatest where it joins the 
Highlands on the northwest, its surface has a general slope from the 
northwest to the southeast. Since its southeastern edge has the 
approximate elevation of the Coastal plain which it joins, while the 
northwestern edge approximates in elevation the southeastern part of 
the Highlands, its topographic range is considerable. Its surface, 
moreover, is marked by many notable irregularities — irregularities 
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much greater in range than those which affect the Coastal phdn^ and 
much more obtrusive, becaose of their moi^ complete isolation, than 
most of those of eqnal extent which affect the Highlands (see relief 
map). Within it occur the creecentic ridges known as the Watohung 
mountains, or as First and Second mountains, Long hill, and, farther 
east, the Palisade ridge which fronts the Hudson. Southwest of the 
Watohungs, Cnshetunk mountain and Round mountain are conspioa- 
ous, and the Rocky Hill ridge and the Sourland mountain represent 
further irr^ularities of surface, if the elevated portions be considered 
irregularities. 

Apart from the Kittatinny mountain range, and possibly the Green 
Pond mountain and associated ranges, there are no elevations in the 
State more obtrusive than some of these. Barring these pronounced 
elevations, the surface of the Triassic plain has but little relief, and, 
aside from the area between the South Branch of the Raritan and the 
Delaware, it has but slight elevation. As a whole, the Triassic or 
Piedmont plain is to be looked upon as having an undulatory surface, 
sloping gradually to the southeast, and interrupted by conspicuous 
ridges. Toward the Delaware, especially to the north, the surface rises 
to such a height, and preserves so nearly level a surfiuw over so great 
an area, as to merit the name of plateau. 

The relation between the topography of the Triassic plain and its 
geology is not less intimate than the like relationship in other parts of 
the State. As elsewhere, the notable elevations mark the appearance 
at the surface of resistant rock. The Palisade ridge, the Watchung 
mountains, Long hill, the Cnshetunk and Sourland mountains and the 
Rocky Hill range, the most striking elevations of the plain, represent 
outcrops of hard trap rock, while the plateau between Flemington and 
Frenchtown, though not of trap, is of rock much more resistant than 
the soft shales of the lowlands to the east. The Watchung mountains 
and the Palisade ridge, like the ridges of the more northern portion 
of the State, are asymmetrical in cross-section, and have their steeper 
faces to the southeast. The beds dip to the northwest, though at a 
lesser angle than those of Sussex county. 

It is the intervention of the Triassic formation between the Coastal 
plain proper and the Highlands to the northwest which causes New 
Jersey to depart most widely from the normal section of the Atlantic 
slope, as developed £Eurther south. 
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THE ELEVATIONS IN THE PIEDMONT PLAIN. 

The Hunterdon pUxUau. — Barring a few high points on some of 
the trap-ridges, the highest part of the Triassic plain is in the western 
part of Hanterdon county. Not only are the highest points found 
here, but the high area has so great an extent, and such a surface, as 
to merit the name of plateau. This plateau is shown on the relief 
map. The body of it lies between Frenchtown on the west and 
Flemington on the east. From Flemington to Pattenburg, the 
Lehigh Valley railway follows the valley which marks its eastern 
boundary, while the Flemington Branch railway, from Lambertville 
to Flemington, follows the valley which limits it on the southeast. 
On the northwest, it is limited by the Musconetcong mountain, and 
on the west by the Delaware river. On three sides, therefore, it is 
limited by valleys, and on the fourth by the southwestern spur of the 
Highlands. 

Within this general area, the plateau- like character is best defined 
about Quakertown, within the area which is bounded on the north 
by the Cftkepoulin, on the northwest by the Nishisakawick, tribu- 
tary to the Baritan and the Delaware, respectively, on the west and 
southwest by the Delaware, and on the southeast by the valley 
ooonpied by the Flemington Branch railway. 

North of the valley of the Cakepoulin there is a dissevered por- 
tion of the plateau, known as Barren ridge, which, south of Patten- 
burg, reaches a maximum height of 900 feet, the greatest elevation 
within the Triassic area. Farther west, near Milford, is Gravel hill, 
the next highest point in the Triassic formation of this part of the 
State. Both Barren ridge and Gravel hill, it is to be noted, are 
partially cut off from the main area of the Hunterdon plateau. 

There is one other small and partially-isolated area, which must be 
looked upon as a partially-dissevered fragment of the Hunterdon 
plateau. This is the elevated area just east of Tumble, cut off from 
the main plateau by the valley of Lookatong creek. The Hunterdon 
plateau has its counterpart to the southwest in Pennsylvania. 

If the valleys between Gravel hill and Barren ridge were filled, 
and also the valleys between these elevations and the main mass of the 
Hanterdon plateau, the result would be a gently-sloping surface, the 
of which would be greatest to the northwest (about 800 feet) 
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and least to the soatheast (600 to 600 feet). Its average rate of sooth- 
eastward slope woald therefore be twenty- five to thirty feet per mile. 
The highest part of the Hanterdon platean is to the east, near the Soath 
Branch of the Raritan. Thence, it has a slight slope to the west, a 
slope which is oontinaed to the area east of Tumble. If the Dela- 
ware valley were filled, the Hanterdon platean woold be oontinnoaa 
with the corresponding elevation in Pennsylvania. 

The Sourland Mountain plateau. — Southeast of the Hunterdon 
plateau, and separated from it by the broad depression through which 
the Flemington Branch railway runs, is another elevated tract, some- 
what plateau-like, reaching a maximum height of 563 feet, three 
miles south of Neshanic, and maintaining an average height of 400 
feet or more for a considerable stretch. The area is elongate in a 
northeast- southwest direction, and its axis is just to the southeast of a 
line from Neshanio, on the Raritan, to Lambertville, on the Delaware. 
It includes the area known as Sourland mountain, but this name is 
misleading. It would be better to call it the Sourland Mountain 
plateau. 

If the valley which separates the Sourland Mountain plateau from 
the Hunterdon plateau were filled to the level of the upland on either 
side (see Fig. 1, Plate III., p. 32), the former would constitute a con- 
tinuation of the southeastwardly sloping surface of the latter, the 
angle of slope diminishing slightly to the southeast. The crest of 
the Sourland Mountain plateau has a slight slope toward the Dela- 
ware, corresponding in this respect with the Hunterdon plateau to the 
north. 

South of the Sourland mountain, there are elevations more or less 
separated from that plateau-like range, which sustain essentially the 
same relations to it that the isolated elevations about the Hunterdon 
plateau sustain to that area. Thus, Moore's hill, on the Delaware, 
is separated from the Sourland Mountain plateau by the valley of 
Moore's creek ; but for the ititervening valley it would clearly be a 
part of the plateau. 

The Rocky HUl range, — The Philadelphia and Reading railwayi 
between Hopewell and Skillman, lies south of the Sourland Moun- 
tain plateau. West of Hopewell, the railway passes through the val- 
ley which separates this plateau from Rocky hill, a high ridge run- 
ning ofi* to the east through Cedar Grove to the Millstone and beyond. 
Rocky hill has a maximum elevation of more than 400 feet, and for 
more than six miles maintains a height of more than 300 feet. 
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EXPLANATION OF PLATE III. 



Fis. 1. 

Profile trom fiarren ridge to Stony brook, near Princeton, showing the relative elevations of 
the crests of this part of the Triassic area. The levels of the crests (Schooley peneplain) are seen 
to decline to the southeaat. The dotted line represents the approiimate crest of the Kittatinnj 
base-level, or Schooley peneplain. The oblique lines do not indicate btructure. 



Fis. 2. 

Profile from the north end of Soorland mountain to the north end of Palisade ridge, showing 
the correspondence in elevation of the crests of Sourland mountain. Second mountain, Fistt 
mountain, and the Palisade ridge, the crests of which represent the level of the Kittatlnnj 
base-level, or Schooley peneplain (dotted line). The oblique lines do not denote structure. 



Fig. 8. 

Profile firom Second mountain, near Paterson, to the Hunterdon plateau, illustrating the 
same points as Fig. 2 along a line farther northwest. 

(82) 
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If the valley between Soarland moantain and the west end of 
Booky hill were filled, the slope of the restored sorfaoe would be 
aboat the same as the slope of the surface farther north restored by 
filling the depression between the Hanterdon and the Sourland 
Moantain plateaos. In other words, a line drawn from Barren ridge 
to the crest of Rocky hill would touch approximately the interven- 
ing crests of the Hunterdon and Sourland Mountain plateaus (see 
Fig. 1, Plate III.) 

Of the area thus far considered, the central part, the area about 
Quakertown, is the part where the plateau-like character is most 
distinct. On all sides of this central plateau the areas which seem to 
match it in elevation become more isolated and smaller with increas* 
ing distance from it. South and east of Rooky hill, there is no land 
within the area of the Triassic which seems to correspond with the 
level of the restored plateau we have been tracing. But to the east of 
the Quakertown region are Round and Cushetunk mountains, with 
crests harmonious in elevation with the surfeuse of the Hunterdon 
plateau. If the valley between them and the plateau were to be 
filled, the plateau would be extended eastward so as to include them, 
and, barring the summits of Barren ridge and iGlravel hill, the highest 
point of Cushetunk moantain would constitute the highest point of 
the plateau. 

The valley which separates the Hunterdon plateau from the 
Coshetank moantain is but a few miles wide, and with so considerable 
a stream as the South Branch of the Raritan flowing through it, its 
origin is at once suggested. East of Cushetunk mountain it is far to 
any other elevation, the crest of which seems to represent a continua- 
tion of the plateau already outlined. 

The northwestern portion of the Piedmont plain^ north of the 
Pcusaie. — Leaving the western extremity of the Triassic plain 
(plateau) and passing to the northern portion of this zone, a condition 
of things is found not dissimilar to that already sketched for Hunter- 
don county. In the northwestern part of Bergen county, and in the 
extreme northern part of Passaic, there is an area comparable with 
the Hunterdon plateau. On the west, between Suffern and Pompton, 
the area is bounded by the Ramapo river ; on the south, from Pomp- 
ton to Paterson, it is limited by the broad valleys of the Pompton 
and Passaic. Its eastern border is marked by a line running from 
Paterson to Midland Park, and thence to Hillsdale. Within this area 

8» 
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there is no tract so plateaa-Iike as the region abont Qnakertown, but 
there is a tract whioh, in its general charaoteristios^ is like the sur- 
roundings of the Hunterdon plateau ; that is, an area made up of a 
series of elevations coming up to something like a common height, 
but partially separated by depressions lying below the general level. 

Within the area outlined, the highest point is 879 feet above the 
sea. This is the summit of the High mountain^ about five miles 
northwest of Paterson. There are two or three peaks in this vicinity, 
southeast of Franklin lake, which rise to heights of more than 700 
feet. Farther north, in Bergen county, just south of the State line, 
there is a tract east of the N. Y., L. E. & W. railway which rises above 
500 feet, some points reaching 600 feet This is separated by lower, 
though not by very low land, from another elevated area lying 
north of Crystal lake and Camp Ghtw, the highest points of which rise 
to heights of more than 700 feet. South of the N. Y., S. & W. rail- 
way, there are a number of points which rise to heights of more than 
800 feet. If the depressions between these partially-isolated eleva- 
tions were filled up, the result would be a plateau, though its surface 
would still be somewhat irr^ular, especially on account of the high 
elevations southwest of Franklin lake. 

East of the area thus outlined and cut off from it by the valley of 
the Saddle river, is a tract rising to an elevation of more than 400 
feet It in turn is cut off from tiie Palisade ridge by the deep, broad 
valley of the Hackensack. Beyond the valley lies the Palisade ridgCi 
a considerable portion of which rises above 400 feet and a small por- 
tion above 500 feet If in the area north of the Passaic river the 
depressions which separate the elevated tracts were to be filled up to 
the levels on either side, the result would be an approximate plain 
(see Figs. 1 and 2, Plate II., p. 16), above the general surface of 
which would rise a few hills and ridges. These would be located 
where the hard trap rock comes to the surface through the sandstone 
and shale. Commencing with an elevation of something more than 
600 feet near the Ramapo, this restored plain would slope gently to 
the eastward. In addition to its easterly slope, its eastern edge, 
marked by the crest of the Palisade ridge, would have a notable slope 
to the south. The slope of the restored surface would be comparable 
to that already noted for the Hunterdon plateau, both in direction 
and in degree. 
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The Waichung mountains and Long hill. — Soath of the Passaic 
river there is a topography, the elements of whioh are in harmony 
with the features already sketched. The oonspicaous features of this 
part of the Piedmont plain are the Watchung mountains (see relief 
map), the northern ends of which are north of the Passaic, within the 
area already considered. South of the Passaic, First mountain, the 
easternmost of the Watchungs, extends from Paterson, south by 
southwest to Millbum, thence southwest to Bound Brook, and from 
there northwest to Pluckamin. Second mountain, the second of the 
Watchungs, lies just inside the preceding ridge. Like First moun- 
tain, it is crossed and notched by the Passaic river west of Paterson. 
South of the Paesaic, it extends southwest by south to Summit, thence 
southwest to Mount Horeb, thence northwest to Pluckamin, and 
from this point northeast to Bernardsville. Between Mount Horeb 
and Summit, Second mountain has a double crest, the two being a 
half-mile to a mile apart. The eastern is, in general, the higher. 

Inside Second mountain there is a third line of elevations approxi- 
mately parallel to it. Between Chatham and Basking Bidge, this line 
is known as Long hill, a singularly appropriate name. Long hill 
has not an uninterrupted continuation to the north like First and 
Second mountains, but Biker hill, near West Livingston, and Hook 
mountain, running from Pine brook through Whitehall and Moun- 
tain View to Pompton, are probably to be looked upon as its con- 
tinuation. 

There is a fourth ridge of still lesser extent lying inside (northwest 
of) Long hill. It consists of two or three isolated portions lying south 
of Morristown. The two principal divisions approach each other, the 
one from the northeast, and the other from the west, at Green Vil- 
lage, a few miles southwest of Madison. These four ridges (five, if 
the two crests of Second mountain be counted) represent outcrops of 
as many sheets of trap. 

If the topography of the First mountain be studied, it is found to 
rise on the south side of the' Passaic, near Paterson, to a height of 
between 600 and 600 feet. A little farther south it is interrupted 
by Great Notch (a wind gap), where the crest sinks to 303 feet. Two 
miles farther south it again attains an elevation of 600 feet, and firom 
this point nearly to Millbum, the crest nowhere falls below 500 feet, 
and nowhere rises much above 600 feet. At Millbum, the ridge is 
interrupted by a wide gap, beyond which it is continued to the south- 
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weet, with a maximain altitade of more than 600 feet. In this part 
of its course its continuity is broken by narrow notches (valleys) at 
three points (see relief map). The first of these is west of Scotch 
Plains (the valley of Green brook), the next at Plainfield (the valley 
of Stony brook), and the third west of Boand Brook (the valley of 
Middle brook). To the westward, nearly to Plackamin, the ridge 
maintains an elevation of more than 400 feet nearly to its end. 
While the crest of the ridge declines slightly from the northeast to 
the southwest, it yet maintains, barring the notches already referred 
to, a tolerably constant level. Like the Kittatinny range, Fbrd 
mofwUain is an even^oreated ridge, notched here and there by sharp 
gorges. In two places — at Millbum and Paterson — it is interrupted 
by relatively wide gaps. 

The same general relations hold for Second mountain. It is high- 
est to the northwest, north of the Passaic river (High mountain). 
Its greatest elevation (691 feet) south of the Passaic, is attained just 
east of Caldwell. Thence it declines slightly to the southwest, main- 
taining an elevation of more than 600 feet most of the way to Summit. 
Here the ridge is interrupted much as First mountain is at Millbum. 
The gap in Second mountain is much narrower than that in First, 
and tiie apparent gap is much shallower, but the real gap is much 
deeper than the present surface shows, since it is largely filled with 
drift. Southwest of this gap, the eastern of the double crests again 
reaches an elevation of more than 600 feet, though the range is 
notched here and there by the valleys of the streams which cross it 
Elevations of more than 600 feet, sometimes approaching 600 feet, 
are found much of the way to Mount Horeb. Farther west, the 
ridge reaches a height of 663 feet, its greatest altitude south of the 
Passaic. Elevations of more than 600 feet are found at interval^ 
almost to its terminus at Bernardsville. 

The first considerable notch in Second mountain, west of Summit, is 
Moggy hollow, near Liberty Corner, with an elevation of 331 feet. 
Barring the pass through which the Passaic flows, this is the lowest pass 
in Second mountain, as it now stands. There is no corresponding notch 
in First mountain, for this ridge falls off at Pluckamin, and the drain- 
age through Moggy hollow passes around its north end. The notches 
in Second mountain are more numerous and less conspicuous than 
those in First, but this is exactly what would be expected if the 
streams made the notches, for the streams crossing Second mountain 
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are smaller thaa those croasing First. These relations find their 
explanation in the fact that some of the^streams which cross Second 
mountain unite between First and Second, and the united stream, 
not its separate parts, crosses the former. Thus/^the tributaries of 
Middle brook make notches in Second^mountain at two points, but 
Middle brook itself, formed by the union of the two tributaries, crosses 
Second mountain but once. The same is true*of Oreen brook. 

It is to be noticed that the elevations of the First and Second 
mountains are essentially correspondent throughout the whole of their 
lengths; that, apart from the notches, their crests are nearly even ; 
and that the gaps are of the nature of narrow valleys. Both moun- 
tains also have their steeper slopes to the east (west of Middle brook, 
to the south), and their gentler to the west (or north). In each, the 
elevation decreases as a considerable stream is approached. Thus both 
ridges, both north and south of the Passaic, decline toward it, and 
both decline on either side, as the notches at Millbum and Summiti 
respectively, are approached. On the whole. Second mountain is rather 
higher than First, a considerably larger portion of its surface being 
above an elevation of 500 feet. The double crest of Second mountain 
has its basis in geology, for Second mountain is really made up of 
two trap ridges, separated by an intervening narrow belt of sedi- 
mentary rock. 

Long hill is considerably lower than the Watchung mountains, and 
this diminished height goes with a diminished width. It has less 
than half the average width of First mountain, and less than a third 
that of Second. The northward continuation of Long hill, vix., 
Biker's hill, and the trap ridges between Pine brook and Pompton, 
nowhere reaches an elevation of 600 feet, though it frequently 
exceeds 400 feet. Its elevation throughout, therefore, is harmonious 
with that of Long hill. It is to be especially noted that the elevation 
of Long hill, Biker's hill and Hook mountain, lying farther from 
the sea than First and Second mountains, is somewhat less. 

The other elevations already referred to, lying near Green Village, 
likewise reach an elevation of more than 400 feet, but fail to reach 
500. The heights of these ridges, therefore, are about the same as 
those of Long hill. 

Throughout the whole area thus far considered, it is true that, 
within any limited district, the greatest elevation occurs where there 
is the greatest expanse of elevated land ; that is, within a given area, 
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the widest ridges are the^highest^thoagh a narrow ridge farther from 
the sea may be higher than a wider one less distant. 

Relations of (he various oreiU. — ^The crests of the First and Second 
mountains are between one and two miles apart. If the interyening 
valley — 200 feet or so deep — were filled, the two crests woald be 
united into a single plateau-like ridge. If the notches in these ridges 
were filled, there would be little unevenness of surftce. High moon- 
tain being the most conspicuous. 

The crest of Second mountain is one and one-half to three miles 
from the crest of Long hill. If the intervening valley were to be 
filled, the plateau made^by filling the valley between First and Second 
mountains would be widened, but the Long hill edge of it would have 
a gentle slope to the northwest. By filling the depression between 
Long hill and the ridges near Green Village, the plateau wonld be 
extended still farther— extended, indeed, nearly to the Highlands. 

The southwestern end of the Watchung mountains is only about ten 
miles from the northeastern limit of the Sourland mountain, and the 
north or north-central portion of First mountain is about equally 
distant from the Palisade ridge. 

If the elevation of the southwestern end of the Watchung moon- 
tains be compared with the elevation of the northeastern end of the 
Sourland mountain, they are found to be nearly the same. Eleva- 
tions between 600 and 600 feet high are common in both cases. If, 
then, the broad valley of the Baritan which separates them were to be 
filled, the south end of the restored Watchung Mountain plateau 
would be connected with the Sourland Mountain plateau. If the 
height of the western end of the Watchungs be compared with that of 
Cushetunk mountain, it will be seen that the latter is somewhat 
higher ; if Cushetunk be compared with the plateau southwest of it, 
the mountain summit is found to rise above the plateau; but if 
Cushetunk be compared with Barren ridge, the latter is found to be the 
higher. The crest of Cushetunk mountain is, therefore, not inhar- 
monious in elevation with its surroundings. By filling the depres- 
sions which separate the west end of First mountain from Cushetunk 
and Sourland mountains, the restored plateau of the Watchung r^ion 
would become continuous with the restored Hunterdon plateau. The 
surface of this extended plateau as a whole would slope to the east- 
ward or southeastward, and above its general level would rise some 
minor elevations, such as the crest of Cushetunk mountain. 
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Comparing the middle and northern portions of the Watchang 
moantains with the north end of the Palisade ridge, their elevations are 
found to be essentially harmonious. A line drawn from the north 
end of Palisade ridge to Montolair would touch crests of approximately 
the same altitude at both extremities. Northwest of this line the 
crests are higher, and southeast of it lower. If a line be drawn from 
the north end of the Palisade ridge to the east end of Sourland moun- 
tain, it would rest at either extremity on crests which have approxi- 
mately the same height above the sea, and its middle portion would 
rest on First and Second mountains, where their elevation would be 
almost the same (Fig. 2, Plate III., p. 32). No one of the four 
points would vary more than a dozen feet from the elevation of 656 
feet. 

If another line (see Fig. 3, Plate III.) parallel to the first be 
drawn to the southwest from the highest point southeast of Franklin 
lake, it would find there, on High mountain, an elevation of 879 feet, 
and on Cushetunk mountain, an elevation of 839 feet. Between these 
points it would have crossed the Highlands northwest of Bemards- 
ville, where it would have touched a summit at an altitude of 867 
feet. Farther southwest, on the Quakertown plateau, the same 
line would find an elevation of 706 feet, the highest point on that 
plateau. 

The Palisade ridge itself departs notably from the other trap ridges 
in that its crest declines rapidly to the south, reaching sea-level at 
Bergen Point. It is significant, however, that the decline is toward 
the sea and that none of the other ridges reaches the coast. 

Belatum of the ere$($ of the Triassio plain to thoee of the High" 
land%. — It has been seen that one of the notable characteristics of the 
Highlands is the evenness of the crests of its ranges, and the approxi- 
mately equal height of adjacent mountain masses. So marked is this 
characteristic that, as has been pointed out, the filling of the valleys 
between the elevations would give the whole highland country a plane, 
or but slightly undulating, surface, with a gentle slope to the south- 
east. It has also been seen that the same characteristics affect the 
elevations of the Triassic area — whether the long, narrow ranges, such 
as the Watchung mountains, or the more massive bodies, such as the 
Hunterdon plateau, be considered — and that by filling the depressions 
between them a nearly plane surface would be produced, likewise 
sloping gently to the southeast. 
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It remains to be pointed oat that if the sloping sorfaoe of the 
lands, restored as indicated, be extended soatfaeast over the area of the 
Trias, it becomes oontinaous with the sloping sorfaoe of the latter 
similarly restored. Stated in other terms, a plain resting at the 
northwest on the Kittatinnj mountain crest and on the soatheast on 
the crest of First and Soarland mountains and Rocky hill, would rest 
approximately on the crests of all intervening elevations. 

The same restored surface, if extended Ceurther to the east, would 
take in the northern portion of the Palisade ridge, but the southern 
portion would fall below it Figs. 1, %and 3, Plate lY., help to 
make these relations clear. They show that restored surfaces of 
the Highlands and of the Triaseio plain fall into harmony with eadi 
other in the way described in the text Northern New Jersey, with 
its valleys filled, would become a vast plateau sloping southeastward 
at an average rate of something like twenty or twenty-five feet per 
mile. To restore this plateau, the principal filling would have to take 
place in, 1^, the Kittatinny valley ; 2^, the basin of Lake Passaic; 
3^, the broad Hackensack valley, and 4^, the valley of the Raritan. 

The surface thus restored is by no means a primitive one ; that is, 
the structure of the rocks involved is such as to show that the restored 
surface, if it ever existed, had been developed from some earlier one. 
Rocks are not formed in the position shown by the accompanying 
diagram (Fig. 2, Plate II., p. 16). They are known to have this 
structure, with such topography, only where they have been worn 
down from some greater height. 

THE LOWLAlSmS OF THE TBIA88I0 PLAIN. 

Relation to geology. — ^The Triassio formation is divisible into four 
parts,* namely, the trap, the sandstones and conglomerates, the black 
shale, and the red shale. Of these, the trap is hardest, the black 
shale (in general) next, and the red shale is the least resistant of all. 
Some of the conglomerate, however, equals the black shale in power 
of resistance. In general, the elevations already considered corre- 
spond with the trap and the black shale, while the lowlands mark 
the areas of sandstone and red shale. 

*See Kammel. Annual Report of State Geologist for 1896, p. 34. 
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EXPLANATION OF PLATE IV. 



Fig. 1. 

Profile firom the Hadson to the Highlands, near the State line, showing the great depression 
between the Palisade ridge on the east, and the Ramapo mountain on the west The crests of 
the higher areas of the Trisssic rock, west of the Hackensack, approach the level of the dotted 
line running firom the Highlands to the Palisade ridge, and with them represent remnants of 
the Klttatinny base-level, or Schooley peneplain, the old level of which Is suggested by the 
dotted line. The oblique lines do not denote structure. 

Fig. 2. 

Profile firom Bearfort mountain to the Musconetcong mountain, near Swinesburg, showing 
the approximate correspondence in height of the mountain and highland crests along this 
line. It shows, also, a slight decline in the crests fh)m northeast to southwest The areaa 
reaching the dotted line represent the old Kittatinny base-level, or Schooley peneplain. The 
areas below this line represent later degradation. The oblique lines do not indicate structure. 



Fig. S. 

Profile from Ramapo mountain to the Hunterdon plateau, showing correspondence in height 
of the crests along this line. It shows, also, that the crests decline slightly from the northeast 
to the southwest. The areas which reach the dotted line represent the remnants of the old 
Schooley peneplain, and the areas below it represent the work of surface erosion since the 
development of the Schooley peneplain. The oblique lines do not indicate structure. 

(42) 
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Apart from the Palisade ridge, the Watohung moantaios, Long 
hilly eta, the rest of the Piedmont plain, north of the Baritan, is low. 
Most of it falls below the elevation of 200 feet, though the area of 
the Great swamp, in Morris oounty, and a few sandstone ridges 
between the Palisade ridge and First mountain, rise slightly above 
this elevation. In that part of the Baritan valley which separates 
the Watohong from the Sourland and Cashetunk mountains, there is 
a broad area where the surface is below 200 feet, and for considerable 
tracts below 100 feet. South and west of the Baritan, the topographic 
relations are harmonious with those to the north, but there is a large 
proportion of sur&ce above 200 feet. This is largely because of the 
considerable development of the resistant black shale in this r^on. 
The relief of the lower lands of the Piedmont plain appears to be 
somewhat exaggerated on the relief map. 

The basin of the Upper Paseaie. — One of the most remarkable 
topographic features of New Jersey is the broad flat which consti- 
tutes the basin of the Upper Passaic. This is well shown on the 
relief map. Much of it lies below 200 feet, and little of it rises much 
above 300 feet. The Watchung mountains, on the south and east, 
rise nearly 300 feet above it, and the Highlands to the west still 
higher. The singular feature of the flat is the fact that it is so nearly 
enclosed. Its outlet at Little Falls and Paterson is the lowest notch 
in the rim of the enclosure, and the only one through which drainage 
escapes, and even this is so high that the current above it is very slug- 
gish. If the gaps through which the Passaic crosses First and Second 
mountains were blocked, water would accumulate in the basin, and 
the great flat would quickly be converted into a lake. If the block- 
ing were at the pass in First mountain, the water would rise until its 
surface reached an elevation of 303 feet, when it would flow out 
through Great Notch, the next lowest point in the rim of the 
enclosure, and escape by way of the Yantecaw, or Third river, to the 
sea. If the blocking were in the pass across Second mountain, the 
water would rise to a level of 331 feet, and then discharge through 
Moggy hollow, west of Liberty Corner, draining thence into the 
Baritan. Such blocking would but restore a condition which existed 
during the glacial period, when the ice-sheet effectually blocked the 
passes near Paterson and called Lake Passaic into being.* So broad 
a flat as the basin of extinct Lake Passaic, so nearly hemmed in by 

*See Annaal Report, 1893, pp. 225-327. 
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high rock ridges^ is an aonsual topographic feature. Oat of the flat 
rise Riker's hill and Hook mountain^ and across it runs the great 
drift-ridge between Chatham and Morristown. 

The HaekefiBoek vdUey. — The second notable expanse of low land 
in the Triassic plain is the broad depression between the Palisade 
ridge on the east and First moontain on the west, a depression not 
adequately represented on the relief map. This broad valley is com- 
parable to the Kittatinny valley in the northwestern part of the state, 
though it is hardly so much below the elevated lands which limit it 
on either side. Much of it is below 50 feet. 

The valley is continued northward into New York, and the divide 
between the headwaters of the Hackensack and those of the Sparkill 
creek, flowing to the Hudson, is less that 30 feet above the sea. 

Just as in the Kittatinny valley there are low ridges separating 
shallow sub-valleys, so here there are low sandstone ridees, 100 to 200 
feet high,8epa»tiD^ aab-valleys comparable to those of ^Kittatinny 
valley. The ridges here, as there, have a pronounced northeast-south- 
west trend, and are not only serially arranged, but are essentially parallel 
with the Palisade ridge on the one hand, and with First mountain on 
the other. 

Unlike the Passaic basin, this stretch of low land is enclosed on but 
two sides. It is broadly open to the south, less broadly to the north. 
Its average elevation is less than that of the area enclosed by Second 
mountain, largely because the sub-valleys are more extensive. Its 
surface, including both the sub-valleys and the divides between them, 
declines to the southeast as the sea is approached, its eastern part ter- 
minating at the south in the broad Newark meadows, while its western 
portion is continued southwest through Westfield and Rahway and 
becomes continuous with the third division of the Triassic low land, 
the basin of the Raritan. 

The Raritan basin. — Along the lower course of the Raritan, and 
including considerable areas along the North Branch and the South 
Branch above their junction, there is a broad expanse of low land. A 
wide tract between Metuchen, Plainfield, Bound Brook and Millstone 
is below 100 feet To the west the low area rises gradually, just as 
the lands at higher levels do. The larger part of the territory 
between Bomerville and the Highlands on the northwest, Cushetunk 
mountain on the west and Sourland mountain on the southwest, lies 



PHYSICAL GEOGRAPHY. 46 

between 100 and 200 feet The same is true of the area east of Rooky 
hilly southwest of New Brunswiok. 

It is a notable fact that the area below 100 feet along the Raritan 
has a mnch greater extension above New Brunswiok, in the vicinity 
of Bound Brook and Somerville, than farther east nearer the sea. 
This is in some ways an even more anomalous feature than the great 
flat enclosed by Second mountain, for in that case the flat is hemmed 
in by ridges of hard rock ; but the rock around Bound Brook and 
Somerville is, for the most part, the same as that of the higher tracts 
about New Brunswick on both sides of the river. It is not the drift 
which makes the surface higher about New Brunswick, because the 
elevations referred to occur outside the moraine. A broad, flat area 
of low land, not opening out broadly to the sea, is an unusual con- 
dition of things in an unglaciated region where the rock is uniform. 

Barring the narrow ontlets along the immediate valleys of the 
Raritan and the Millstone, the low area about Bound Brook and 
Somerville is shut in by higher lands. If the valley of the Raritan 
just below New Brunswick were to be filled up to the level of the 
opposing bluffs — a gorge no more than a mile wide at its top, and 
still less at its base— the water which now goes to the sea via the 
Raritan would flow up the Millstone to its j unction with Stony brook, 
thence up Stony brook to its junction with the Shipetaukin, down 
the Shipetaukin to the Assanpink, and thence down this creek to the 
Delaware. 

If the narrow gorge at Rocky hill through which the Millstone 
flows were to be filled to a height equal to that of the supposed dam at 
New Brunswick, a large area about Bound Brook and Somerville 
would be converted into a lake. The north arm of this lake would 
run up the North Branch of the Raritan several miles beyond the 
village of North Branch ; the west arm would extend up the South 
Branch nearly to Flemington ; and the south arm would extend up the 
Millstone as far as Rocky hill. If the outlet for the drainage of the 
Somerville-Bound Brook-Plainfield area were through the Millstone, 
instead of through the Raritan, the extension of the low area (below 
lOU feet) about those places would be less anomalous, since the stream, 
by this route, would have to cross a bed of hard rock (Rocky hill), 
through which it might be able to cut but a narrow gorge, while a wide 
flat was developing above. If the outlet for the drainage was along 
the line indicated, the conditions for the development of a broad and 
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low flat about Somerville and Boond Brook would be muoh the same 
as in the upper baain of the Passaic. On this interpretation, however, 
the broad, low flat should have extended farther south in the direction 
of Rooky hill. Indeed, it should have been limited on the south by 
the trap. 

It is to be notioed that within the lower portion of the Triassio 
plain there is a considerable expanse of surface at an elevation of 120 
to 130 feet. A large area stretching from Metuchen to New Bruns- 
wick, and from New Brunswick west to Millstone and southwest to 
Deans, falls within these limits. Farther southwest there are con- 
siderable expanses of surface between Trenton Junction and Princeton, 
and between Hopewell and the Millstone at similar elevations. Areas 
of accordant heights are widespread northwest, west, southwest and 
south of Somerville, though in some of these directions the surface 
rises without topographic break to elevations of 200 feet or more. 

FEATURES DUE TO THE DBIFT. 

Within the area of the Triaseic plain the sur&ce is much more 
largely modified by drift than within the Highlands area. This is 
perhaps partly because the topography had less relief to begin with, 
so that a given thickness of drift produces greater relative results. 
But this is not the whole of the explanation, since the drift is much 
thicker within the Triaseic area of the eastern part of the State than 
elsewhere. While the major topographic features, like the Palisade 
ridge, the Watchung mountains, etc., are due to rock, many of the 
minor features are due to drift. Thus the ridge running from Chat- 
ham to Morristown is made up wholly of drift. The elevated belt 
running from Perth Amboy to Fanwood is due largely to drift, and 
many of the minor features in the Haokensack valley owe their origin 
to this formation. If the drift were taken out of this valley, its 
average elevation would be less than now, and its relief greater, some 
parts even being below the level of the sea. If it were removed 
from the great swamps lying south and east and northeast of Morris- 
town, in the basin of the Passaic, the surface would be greatly lowered, 
and the topography altered in details, though not in its greater 
features. Something of its present flatness would, however, be lost. 

The gravel flats flanking the ridge between Madison and Morris 
Plains, on the southwest, date frt>m the days of Lake Passaic, with which 
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were also connected the gravel flats about Preakness, Caldwell and 
Boonton. In these gravel flats there are some striking minor features, 
such as the great sinks, or " pot holes/' near Convent. 

The drift is so disposed as to make it clear that the general features 
of the topography on which emphasis has been laid above, were 
developed before the drift was deposited, and that the modifications of 
topography produced by it were superimposed long after the greater 
features of the r^on had been shaped. 

Comparing the north part of the State with the south — the Coastal 
plain — they seem, in their topography, to have little in common. In 
the latter there are few crests which match those of the restored sur- 
face sketched in the preceding pages, and the few which might be 
thought to correspond are so situated as not to make their relations 
dear. There are, on the other hand, considerable stretches on the 
Coastal plain which stand at altitudes harmonious with those of the 
low lands of the Piedmont plain. This is, perhaps, most obvious 
along the line of junction of the Piedmont and Coastal plains. 

TOPOGBAPHT A27D DRAINAGE. 

The relation of topography and drainage is so close as to impress 
even the superficial student of a relief map of New Jersey. In 
the northwestern part of the State, the striking feature of the topog- 
raphy ii the marked northeast-southwest trend of ridges and valleys. 
The larger streams correspond in direction with the ridges. Thus 
Flat brook and Mill brook, west of the Kittatinny range, the Pauline 
kill, the Pequest river, the Papakating creek, and the Wallkill 
river, through most of their courses, run parallel to the great 
topographic features of the region. The tributaries to these streams 
join them with transverse courses essentially at right angles to the 
main streams, yet, even the tributaries show a tendency to assume 
a northeast-southwest trend, and here and there turn abruptly 
from their general courses to follow this direction for a greater or 
lees distance. This is illustrated by many streams, but nowhere 
better than by Trout brook, a tributary to the Pauline kill below 
Swartswood lake. This brook, in its lower course, runs from north- 
west to southeast at right angles to the ridges and main streams of 
the region, but towards its upper end it makes a rectangular bend, 
and in its upper course has a northeast-southwest direction parallel 



48 GEOLOGICAL SURVEY OF NEW JERSEY. 

to the main valleya. Even the larger streams are sabjeot to^theae 
sharp tarns. The upper part of Paulins kill makes a right-angled 
bend at Aogostai and jost above Blairstown it makes another torn, 




Fig. 3. 
Tront brook and its branches. 



by means of which it shifts from one longitudinal sub-valley to 
another a little farther west. The Papakating creek makes a similar 
bend two miles northeast of Augusta. The tributaries to the triba- 
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taries are essentially parallel to the main streams, following a north- 
east-southwest direction, and theb valleys help to emphasize the 
ridge and valley type of topography prevalent in the r^on. 

It is a notable fact that the streams of the northwestern part of the 
State, which flow in northeast-southwest courses, have more capadoas 
valleys than those which flow in any other direction, and that where 
a stream flows partly in a direction parallel to the main features of 
the region, and partly in a course oblique or at right angles to them, 
it has a wider valley in the former situation than in the latter. 

In the southwestern extension of the Highlands, where limestone 
belts alternate with the ridges of crystalline schist, there is also 
marked parallelism between ridges and streams. Here the Pohatcong 
and the Musconetcong valleys are essentially parallel to the Paulina 
kill, the Wallkill and the main portion of the Pequest. 

In the northern part of the Highlands, the relationship batween 
streams and general topography is somewhat less dose. Here, it will 
be remembered, the northeast-southwest trend in the topography is 
much less evident than farther west, but yet existent. The laigest' 
river (the Pequannock) of the area has a course which is apparently 
r^rdless of this trend. Its tributaries, however, follow the trend 
of the topography. They join their mains from the northeast, flow* 
ing toward the southwest, and from the southwest flowing toward the 
northeast. The tributaries coming in on the northern side are notably 
longer than those which come in from the south. Some of the 
streams, like those in the Kittatinny valley, make abrupt turns ; thus 
the Bockaway, after flowing southwest some distance, turns abruptly, 
west of Dover, and flows east of north. 

In the southern part of the Highlands the streams more nearly corre- 
spond with the general trend of the broader topographic features. This 
is seen especially in the valley of the South Branch of the Baritan, above 
High Bridge, and in the valleys of the Black, the Musconetcong and 
the Pohatcong. It is to be noted, however, that no stream occupies 
the long valley which stretches from Greenwood lake on the north- 
east to High Bridge on the southwest. 

The size of the valleys is not always in keeping with the size of 
streams which flow through them. Thus through the great Kitta- 
timiy valley there flows no correspondingly large stream. The Mus- 
conetcong and Pohatcong valleys seem disproportionately large, when 
studied in connection with the size of the relatively small streams 

4» 
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which flow through them. They are disproportionately large when 
compared with the valley of the Peqaannook. Black river also has 
a valley which seems out of keeping with the small stream which 
occapies it. All these peculiarities find their explanation in the 
geology of the region^ for, throughout the whole area, the size of a 
valley seems to be dependent more upon the nature of the rock ifi 
which it is excavated, than upon the size of the stream which flows 
through it. This is nowhere better shown than in the case of the 
South Branch of the Raritan, which has a large valley from Sucea- 
sunna Plains southwest to Califon, beyond which it is suddenly 
constricted, and from this point to High Bridge the stream, whidi 
has been gaining in volume from its source, flows through a valley 
much less capacious than that above. The wide portion of the valley 
corresponds to softer and lees resistant rock, while the narrower por- 
tion is through rock less easily eroded. 

In the Triassic area the correspondence between streams and topo- 
graphy is lees definite. First and last, the Raritan Branches-^North 
and South — flow in almost all directions. The Hunterdon plateau 
has a general slope toward the Delaware, and the valleys leading to 
that stream have a northeast- southwest trend in the plateau r^on ; 
but in the Sourland Mountain plateau this general direction does not 
hold, and farther south and east the streams assume irregular and 
apparently anomalous courses. The Millstone and its tributaries 
seem to flow in courses which have no relationship to the general 
topography ; indeed, they seem to flow contrary to the general slope. 
They take their source in the low area east of Princeton, and, flowing 
north, enter a valley in much higher land, crossing the Rocky 
Hill range in a narrow gorge and escaping thence to the sea by way 
of the Raritan. A much more natural course for the Millstone would 
have been in another direction, viz., over to the Delaware by way of 
Trenton. 

In the broad valley between the Palisade ridge and the Highlands, 
the streams and the topography stand in a relationship to each other 
which is comparable to that which the streams sustain to the ridgeb 
in the northwestern part of the State. 

The most marked irregularity of drainage in the Piedmont plain 
is in connection with the Passaic system. From the headwaters of 
this system, or from the head of the south part of this system, south 
of Morriatown, the course of the drainage is most circuitous and un- 
natural (see Fig. 4) ; yet it is obvious that the great trap-ridges which 
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oonstitate the Watohung mountains are one of the primary faoton 
oontrolling this peculiar ooorse. From Great Swamp the waters flow 
south and west to a gap in Long hill, in order to escape from the de- 
pression bounded by that ridge. Once beyond this ridge, they flow 
lazily forward in the valley between it and Second mountain as far as 
Chatham, where, emerging from the valley, they follow a winding 
course with sluggish current to the vicinity of Little Falls. Here, 
reinforced by the waters of the Rockaway, the Pequannock, the 
Wanaque and the Ramapo, they flow through the gaps in Second and 
First mountains at Little Falls and Paterson, and so escape to the sea. 
It is safe to say that this remarkable system, with its present 
irregularities, is due to the drift, and dates from the time of that forma- 
tion. The deep gap in First mountain, near Millburn, has already been 
mentioned, l^e rock surfiu» just outside this gap is known to be below 
the level of the sea, indicating that the sur&ce was very low before 
the drift was deposited. The gap in Second mountain, opposite that in 
First, is largely filled with drifl. If the drift were removed, its bottom 
would be found to be lower than the present outlet of the basin at Little 
Falls. Were it removed, the Passaic river, instead of turning north, 
between Summit and Chatham, would turn east through this gap and 
thus escape to the sea. The course it would take is shown by the 
dotted line (Fig. 4). This would greatly simplify the Passaic system. 
The course which the stream would follow east of Summit if the drift 
were removed is not certainly known. It would, perhaps, follow the 
waters of the upper Rahway for a distance, but probably not to 
the sea. The course which would be taken probably lies north of the 
V lower Rahway, reaching the salt water perhaps in Newark bay. It 
seems certain that the drainage from the basin of the upper Passaic 
once escaped in this direction. 

The ridge between Chatham and Morristown, as already indicated, 
is made up of drift. If this were removed, the drainage from the 
Great Swamp area would be to the east, (wrasa the Me of the preeeni 
ridge^ instead of by the present circuitous route (see Fig. 4). Once 
across the site of the ridge it would cross Secx>nd mountain at Summit', 
as already noted, and thence escape to the sea. With the drifl blocking 
in the gap in Second mountain, and the drift ridge between Morris- 
town and Chatham out of the way, the drainage from the Great 
Swamp area would thus be direct to the sea. This was doubtless the 
course of the pre-glacial drainage. A large part of the low, swampy 
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area east of lif orristowa was probably drained in the same direction. 
It is even possibley so far as now known, that the Pompton riveri 
made up of the Pequannook^ Bamapo and Wanaqne^ turned soath near 
Mountain View and discharged via Summit. It is perhaps more 
probable that this sjstem held its present oouraey and that the area of 
the Great Piece meadows drained through the same system. The 
Bookaway, on the other hand^ may have joined the more southerly 
system. The gaps in First and Second mountainsi where now crossed 
by the Passaici are so great as to necessitate the conclusion that a con- 
siderable stream flowed through them before the deposition of the 
drift It is to be noted, moreover, that the gap in First mountaiui at 
Paterson, is much less considerable than that near Millbum. This 
would favor the idea that the larger stream discharged by the latter 
course. The fact that the gap in Second mountain, at Little FallSj 
is wider than that in First mountain, at Paterson, would favor the 
supposition that these gaps were, at least in some part of their history, 
occupied by a westerly-flowing stream. 
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SECTION IV, 

THE COASTAL PLAIN. 

In this report the Ooaatal plain is regarded as oo-extensiTe with 
the main area of the Cretaoeoas and later formations, not including 
the glaoial drift ; that is, its northwestern boundary is taken to be the 
same as the southeastern boundary of the Triassic formation, as it now 
appears at the surface. 

Outside the State, it is the common impression that most of the area 
lying southeast of the Pennsylvania railway is low, flat and sandy, 
and, in addition, essentially desert. Examination of the relief map 
which accompanies this report, and of the excellent topographic atlas 
of the State, shows that this general impression is far from true, so far 
as regards elevation and flatness. The sections on Plate V. convey 
some idea of the surface of the plain. Within this plain, too, lie the 
most fertile lands of the State, though they are less uninterrupted 
than could be desired. While there are somewhat extensive flats, 
both along the coast and in the interior of this portion of the State, 
these flats are of different levels. Some of them, especially those 
along the coast, have an altitude of no more than 40 feet ; others, 
such as those about Hightstown and Old Bridge, are 130 to 160 feet 
above the sea ; while in the vicinity of Whitings and Woodmansie 
there are plains which approach an devation of 200 feet. 

Even this is not the measure of the relief of Southern New Jersey. 
There is a notable range of elevations extending in a northeast-south- 
west direction from the Navesink highlands on the northeast to 
Mount Holly on the southwest, the highest of which approach 400 feet 
in elevation. Since they are somewhat isolated, they are striking 
topographic features. 

The study of the relief map, and of the contoured maps as well, 
shows clearly that the irregularities of surface which affect Southern 
New Jersey are for the most part closely associated with the streams. 
Every stream runs along the axis of a depression, and the correspond- 
ence is so close as to necessitate the conclusion that the depression and 
the streams were associated in origin. The lai^er part of the southern 
portion of the State may, therefore, ba looked upon as a plain, highest 
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Fig. 1. 

Profile from near Frenchtown, on the Delaware, to Chadwlcks, on the east coast, Bhowing 
the Piedmont plain to the west and the Coastal plain to the east The obliquellines do not 
indicate structure. 

Figs. 3, 4 and 5. 

Profiles acron the Coastal plain between the points Indicated on the sections. 

(56) 
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toward its middle and lowest aboat its marginsi the snrfaoe of which 
has been trenched by the streams which flow over it. 

Though the highest elevations in the Coastal plain reach an altitude 
of nearly 400 feet, by far the larger part of its area has an elevation 
of less than half this amount. Of the 4,400 square miles embraced 
within its limits, nearly one*third does not reach an elevation of 60 
feet, and about 12 per cent, of this has an elevation of less than 4 
feet. This is the tidaUmarsh. Nearly two-fifths of the area of the 
Coastal plain lie between the elevation of 60 feet and 100 feet, and 
only a little more than one*fourth (1,200 square miles) rises above 
100 feet. There are many points which rise above 200 feet, but their 
aggr^te area does not exceed 15 square miles. The highest eleva- 
tions, including all that rise notably above 200 feet, are in the narrow 
belt referred to above, running from the Navesink highlands on the 
northeast to Arney's mount on the southwest. 

THE AREA. BELOW AN ALTITUDE OF FIFTY FEET. 

It is not to be understood that the area of the Coastal plain below 
60 feet in elevation is sharply separated from that at higher levels. 
There are somewhat extensive flats about the coast ranging up to 
heights of rather more than 40 feet, but their inland borders are not 
clearly defined. The area below the 60-foot contour is, therefore, an 
ill-defined natural division in the topography of the Coastal plain. 

A border btlL — That portion of the Coastal plain which is below 
60 feet in altitude is disposed as an irr^ular border-belt (see Plate 
VI., p. 68), extending along the Delaware river and bay from 
Camden to Cape May and thence along the Atlantic coast from Cape 
May to Baritan bay. Within this belt there is but one place where 
land 60 feet in height reaches the immediate shore. This is in the 
Navesink highlands. 

The line marking the inner border of the belt of land below 60 
feet is notably more irregular that the present coast-line. Disregard- 
ng these marked irr^ularities, the belt is widest along the lower course 
of the Delaware river, in Gloucester, Salem and Cumberland countieS| 
and at the extreme southern portion of the State, in Cape May county. 
In this county, indeed, there is but one point, and that is in its 
estreme northwestern part, which rises to a height of 60 feet, and this 
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to bat 64 feet. From Cape May^ dae north, it is about 36 mileB to 
the nearest land more than 60 feet above the sea. 

So Tariable in width is the belt of land below the level of 60 feet 
that its average oannot easily be stated. It is more than five miles 
in width from Bridgeport| on the Delawarei to Somers Point (Great 
Egg Harbor), not connting the beach and tide-marsh. If these be 
added, the bdt of low land five miles in width would be extended 
northward along the east shore to Manasquan. 

The great irregularities in the width of the low border belt ocoor 
in the lower parts of the main drainage basins, where it has a great 
extension inland. If the Coastal plain portion of the State were to 
sink 60 feet, the outline of the remaining land would be very muoh 
more irregular than now (see Plate VI.'*')i and the lower portion of 
every considerable valley would be converted into a bay, penetrating 
far into the interior. Commencing on the Delaware river, the line 
marking the inner limit of the area below 60 feet extends inland along 
every considerable stream from Camden to Raritan bay. Even north 
of Camden, as far as Bordentown, most of the creeks flow through 
valleys the lower parts of which are below the 60-foot contour. 
Thus the Assiscunk, Rancooas and Pensanken creeks, north of 
Camden, have wide valleys below this level, and along Cooper'Si 
Timber, Mantua, Raccoon, Oldman's, Salem, AUoway and Cohansey 
creeks and the Maurice river, the low area extends far back into the 
interior. 

The streams along the Atlantic coast are likewise associated with 
low area^, running beyond the general border belt. Thus about the 
Tuckahop, Great Egg Harbor, Mullica, Wading, Forked, Tom's, 
Metedecunk, Manasquan, Shark, Swimming and South rivers, as well 
as along many of the minor creeks, the low border belt finds con- 
siderable extension inland. From Great Egg Harbor inlet up the 
Great Egg Harbor river it is about 30 miles before an elevation of 
60 feet is reached, and throughout most of this stretch there is a plain 
of some width below 60 feet. Up the Mullica river, from its entrance 
to Great bay, it is even farther before the bed of the stream reaches 
an elevation of 60 feet, and its various branches are bordered by plains 
still wider than those associated with Great Egg Harbor river. 

* There would be many small islands, not shown on the map, if the State were to 
aink as here indicated. The map is no more than an approximation, but shows the 
general relations. • 
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Another extensive plain below 60 feet along a river sjstem is that 
in the drainage basin of South river. This, like the plain in the 
drainage basin of the BanoooaSy is especially notable in that it is wider 
inland than at points nearer the shore — ^a feature whiohy it will be 
remembered^ characterizes the basin of the Baritan (see p. 46). 
These relations are shown on the aooompanjing relief map. 

A large part of the area below 60 feet is nearly flat. With this 
elevation great relief would of course be impossible ; but an elevation 
of 60 feet so near the sea would allow of much greater relief than this 
area, as a whole^ possesses. Within it there are a few isolated areas^ 
usually smally which rise above 60 feet. These are especially likely 
to occur near the inland border of the belt. In general, however, the 
areas rising above the level of 60 feet within the 60-foot belt are 
small and but slightly above this level, and are not conspicuous 
topographic features. 

. The most striking elevations in this belt, often as conspicuous by 
reason of their isolation as because of their height, occur in Mon- 
mouth county. The isolated hills on Bumson Neck, east of Bed 
Bank, and certain isolated hills in the vicinity of Long Branch, are 
the most notable, but the elevations on Bumson Neck, as well as 
some of the others, not only rise above 60 feet, but above 100 feet. 

Tidal marshes, — It has been calculated by Mr. Vermeule * that 660 
square miles of New Jersey, including some small water areas, are 
tide marsh. This estimate includes the tide marshes of the valley of 
the Hackensack. Excluding these, the tide marsh area of the Coastal 
plain constitutes about 12 per cent, of its area. The tide marsh lies 
principally between the beach of the Atlantic coast and the mainland 
within ; but there is also a tide marsh border fronting Delaware bay, 
unprotected by a beach. From Metedecunk creek to Monmouth 
Beach, both the tide marsh and the beach are absent. 

The width of the marsh varies greatly. North of Bamegat village 
it does not exceed a mile in width. South of this point it widens, 
encroaching more and more on the bay which lies between the beach 
and the mainland. About the debouchure of Mullica river, and 
just below Great bay, it has its greatest width. Including the 
*' thoroughfares " or waterways within it, it has a width of five or six 
miles between Great bay and Atlantic City. To the south, it is some- 
what narrower, but still retains an average width of two or three 

♦Geological Survey of N. J., Vol. I., 1888, p. 178. 
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In others they are extensive bat possess more relief; and in still 
others they consist of isolated hills or ridges only, rising above areas 
which are otherwise below 50 feet. 

The isolated hills and ridges which rise to elevations of more than 
50 feet from sarroandings below that level, lie for the most part near 
the inner border of the 50-foot plain, and consequently near the oater 
border of the 50-100- foot belt. Thos along the Delaware river there 
are a few isolated hills and ridges of greater or less size, between 
Woodbary and the lower part of Cohansey creek, the crests of which 
are between 50 and 100 feet. There are a few also in the extreme 
southern part of the State, and along the Atlantic coast In general, 
these isolated areas are smaller the farther they are outside the limit 
of the 50-100'foot belt, and larger the nearer they are to the border 
of the large areas of corresponding altitude. This is shown by a 
glance at the map (Plate VII.) The areas between the limits under 
consideration are most nearly level where most extensive. Thus the 
broader divides between the Mulliea and the Great Egg Harbor 
rivers, and between the Maurice and Great Egg Harbor systemsi 
possess surfaces which approach most nearly to flatness. They are, 
however, by no means without relief. 

The belt of laud below 50 feet along the Delaware river is much 
wider below Camden than above, but the belt of land between 60 and 
100 feet is much wider between Camden and Trenton than below the 
former city. In the larger area of the former r^on, there are more 
nearly level stretches between 50 and 100 feet, than in the smaller 
area of the latter. The area east and northeast of Trenton is, perhaps, 
the flattest area within the State within the altitude limits here oon- 
sidered. 

Just as the area below 50 is marked, especially near its inner border, 
by isolated tracts of higher altitude, so the inner border of the belt 
between 60 and 100 feet is marked by occasional elevations above 100 
feet. Indeed, the elevations in this area are, on the whole, more 
common and more conspicuous than the hills and ridges which rise 
above the level of the lower area. On the lower level, there are few 
elevations comparable to the Juliustown mount, Amey's mount| 
Mount Holly, Taylor's mount. Mount Laurel and numerous unnamed 
hills about Hampton Gate, south of Marlton, at Taunton, and at 
various points near the eastern coast. The most nearly corresponding 
elevations rising above lower level are those in northern Monmoath 
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oonnty, and here some of the most oonspicaooSi as already pointed 
out, rise above the 100-foot level. On the whole, the area between 
60 and 100 feet, although farther from the sea, has relatively more 
relief than the lower land. 



THE ABBA ABOVE ONE HUNDBED FEET. 

If the State were to be snnk 150 feet, most of the large soathem 
islands whioh would remain after a submergence of 100 feet would 
have disappeared beneath the sea. The northern of the two large 
areas shown on Plate VII. would likewise have suffered loss, and its 
remnants would be dissevered. The largest continuous land mass 
would be in the vicinity of Whitings and Woodmansie. 

A submergence of 200 feet would leave but a few points of the 
Coastal plain above the sea, and these would be chiefly in a single belt 
running from Navesink highlands, on the northeast, to Amey's 
mount, on the southwest. Outside this range there would be a group 
of small islands north of Farmingdale — the crests of the Hominy 
hills — one small island west of Cassville, about a dozen in the vicinity 
of Whitings, Woodmansie and Shamong, in Ocean and Burlington 
counties, and two in Camden county, near Berlin and Clementon, 
respectively. Outside the Navesink highlands- Arney's mount range, 
not one of these islands would rise 15 feet above the sea, but the 
height of the highest of this range would be nearly 200 feet. 

The most nearly level land of the Coastal plain above an altitude of 
50 feet lies between the 120 and 150-foot levels. This is found in 
the broad belt lying just below 150 feet, extending from Old Bridge, 
on the northeast, to AUentown, on the southwest, in the region 
between Bridgeton and Glassboro, and between Yineland and Wil- 
liamstown. Even here the plainness affects only the broad divides 
more remote from the streams. The general character of the surface 
between 150 and 200 feet is rougher than that between 100 and 150 
feet, but the difference is not always great. 

The areas above 200 feet consist of nothing more than isolated 
hills, usually of small extent. Their position has already been 
indicated. 

f 
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STBUOTURB OF THE OOASTAL PLAIN. 

The formations of the Coasttal plain are beds of clay, sand, marl, 
etc, mostly unindarated, and with a slight dip to the southeast. The 
absenoe of great inequalities in hardness, and of high dips, explains in 
part the absenoe of notable and asymmetrical ridges. Looallyi how- 
ever, the sand, gravel or marl is cemented into more or less solid rook. 
This cementation is generally local, and not always in definite beds. 
It is more likely to oooor at the junction of beds of different textnxe 
than elsewhere. In some cases cementation has gone so far that the 
rock is quarried. Many of the most conspicuous elevations of the 
Coastal plain are capped by cemented beds of gravel (conglomerate), 
sand (sandstone) or marl, while many others, such as the Hominy 
hills, are of material so loose and porous that the ndnfiedl sinks into 
them, instead of running off over their surfoces. Since it is the water 
which runs off over the surface which does the greatest amount of 
eroding, the outcrops of the most porous beds sometimes have great 
elevations. There are few conspicuous hills, high or low, in the Coastal 
plain, which are not protected by a cap of rock, or of loose gravel. 

If the valleys of the Coastal plain through which the streams flow 
were filled to the level of the limiting elevations, the restored sur£ue 
would be essentially a plain, though with some slight relief. In 
general, it would be highest along a curved axis running from Free- 
hold, through Whitings, to Berlin and Glassboro. From such an 
axis the surface would decline to the southeast, south and northwest. 

The filling aeoessary to restore this surface would be greater in some 
places and less in others. In general, it would be greatest along the 
larger streams, such as the Mullica, Great Egg Harbor and Maurice 
rivers and Rancocas creek. It would also be great along the broad, 
low trough extending from the head of Raritan bay to Trenton. 

Above the general level of the plain would stand the Navesink- 
Clarksburg-Arney's mount range of hills, the highest of which would 
rise 200 feet or so above the higher part of the plain on which they 
would, under the supposed circumstances, stand. They would, be 
comparable to the elevations above the general level of the restored 
plain in the northern part of the State, already considered (p. 40). 

This plain, however, is long subsequent to the northern plain in 
origin, for its strata were not yet deposited when that was developed, 
as will be seen in Part II. of this report. 



PART II. 



THE HISTORY OF THE TOPOGRAPHY. 



SECTION I. 

EROSION PLAINS. BASE-LEVELS. 

Having given a brief sketch of the topography of the State in the 
preceding pages, we come now to the consideration of its origin. 



THE BE8T0RBD SUBFAOB OF NORTHERN NRW JER8BT. 

It has been seen that, by filling the many valleys in the higher 
lands of the northern part of the State, a nearly plane surface would 
be reproduced, the relief of which would be slight, and the slope of 
which would be to the southeast (see Plates II., III. and lY., pp. 
16, 32 and 42). Above its general level there would rise a consider- 
able number of low hills and ridges, such as High point on £ittatinny 
mountain, and the summits now rising above an altitude of 1,200 feet 
or so in the northwestern part of Passaic county. These hills and 
ridges, rising above the general level of the restored plain, would 
rarely exceed 100 feet, and probably never 250 feet in height. 
While, therefore, the restored surfaca would lack absolute plainness, 
its relief would be but slight, and its approach to smoothness dose. 

It has been pointed out that the relation between streams and 
topography is very close. This relation is by no means peculiar to 
New Jersey, but is to be found in all lands where streams flow. It 
is only necessary to recall the familiar fact that streams uniformly 
flow through valleys, deep or shallow, to bring this relationship 

5* (66) 
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clearly to mind. Nor is there any question as to the meaning of this 
association. While large topographic features, or even minor ones 
in some cases, determined the courses of the valleys, it is still tme 
that the streams, together with the antecedent and aooompanying 
processes which gaye rise to them, have been the chief agents in 
making the depressions through which they flow. Since the streams 
have made the valleys, the filling of these valleys would but restore 
the surface which existed before they were excavated. The restora- 
tion of the plane sur&ce referred to in the preceding pages, is there- 
fore not fanciful ; it is but a way of getting a clear conception of the 
sort of surface which preceded the present If then we conceive the 
valleys of northern New Jersey to be filled to the level of their 
bounding bluffs, the result would be a surface such as would exist if 
the work of the streams and their immediate antecedents were undone. 
That such a surface existed at some time in the distant past cannot be 
doubted. Was this surface original, or was it developed from some 
yet earlier condition ? To answer this question it is necessary to look 
briefly to the geological structure of this part of the State. 



THE STRUCrUBB OF NORTHERN NEW JERSEY. 

The geological structure of the northern part of the State is shown 
by Fig. 2, Plate II., p. 16.* The section is drawn from the Delar 
ware river, between Dingman's Ferry and Wallpack Center, to the 
Hudson at Jersey City. It shows that the strata along the line of the 
section are everywhere highly inclined, and in some places folded. 
The restored surface, reproduced by filling the valleys, would have a 
structure identical with that which now exists, for the restoration 
would consist simply in carrying the edges of the inclined strata of 
the valleys up to the level of the adjoining highlands. 

TflE ORIGIN OF THE STRATA. 

The rocks of northern New Jersey are largely of sedimentary origin. 
Their structure, their constitution, and their general relations show that 
they were formed beneath water, while their fossils show that this 
water was the sea. Birring a few small areas of igneous rock, a 

^This section is copied from that given by Cook on the map published in 1890. 
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marine origin is certain for all the strata of the Eittatinny valley and 
monntain, and for the strata which make up the Green Pond, Cop- 
peraSy Eanoose and Bearfort mountains^ as well as for those which 
nnderlie the Greenwood lake- High Bridge valley throoghoat most 
of its course. The same is essentially true for the sandstone and 
shale of the Triassic plain, for even if this formation originated in an 
enclosed sea of brackish water, as has been conjectured, the problem is 
not notably changed. It is still a formation made beneath water, and 
probably water at or near sea level. 

Without entering into a discussion of the subject, it may be said 
that most of these sedimentary strata are nothing more nor lees than 
hardened beds of mud (shale), sand (sandstone), and gravel (con- 
glomerate). The materials of which they are composed were brought 
te the sea by rivers, or were worn from the shores by waves. The 
limestone likewise originated beneath the sea, being either the pro- 
duct of shells, corals, etc., or a precipitate from sea water, or both. 
All sediments deposited in the sea, or in standing water, are spread 
out in beds which are nearly horizontal, and such must have been the 
original position of these beds. The trap, on the other hand, is igne- 
ous rock, some parts of which were injected into the sedimentary 
strata after the latter were laid down, while other portions were 
poured out on the surface of the sedimentary beds, and subsequently 
covered by later deposits. It is not now possible to say to what ex- 
tent the crystalline schists of the Highlands are altered or metamor-* 
phic sediments, but it is certain that at least some of them had such 
an origin. 

THE OBIGIN OF THE PLAIN. 

Starting, then, with the premise that many, if not most, of the beds 
of rock in the northern part of the State were formed beneath the 
sea, and in a horizontal position, it is clear that they have been sub- 
ject to great disturbance since that time. This being true, it is clear 
that the restored surface shown in profile in Fig. 2, Plate II., as 
well as in the other sections on Plates II., III. and IV. (pp. 16, 
32 and 42), was not formed by the simple, equal uplift of the sea 
bottom on which the beds had accumulated. Simple uplift should 
have left the strata in a nearly horizontal position, while, as a matter 
of fact, all of them are highly inclined, and many of them are nearly 
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on edge. Simple uplift of the sea bottom, on which the sedimentuj 
beds aooamulatedy is therefore not the origin of the restored plane 
surface of northern New Jersey. 

There is apparently but one way in which the restored plane sor* 
face, with the existing rook structure, could have been brought into 




Fls. 5. 

Illustrates poaitionB which strata may assnme with reference to the surface, after 

gentle folding and subsequent erosion. 

existence. If, in the elevation of the beds of sedimentary rock, the 
strata were tilted or folded, they might have been inclined at almost any 
angle — depending on the d^ree of folding (see Figs. 6 and 6). That 
tilting and folding of sedimentary beds have taken place many times in 
the earth's history is witnessed by the many mountains produced by 
the folding of the strata of the outer portion of the earth's crust. 



\\ 1 




Fig. 6. 

Illustrates the way in which the strata of a region may all come to be inclined in a 

given direction at a nearly constant angle. 

If strata, after having been folded and lifted high above sea level, 
were by any process cut down to a level or nearly level surface, 
much lower than that to which they had been lifted, the result of 
the cutting would be a plain, the structure of which would be com- 
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parable to that which affects the restored plain of northern New 
Jersey. Not only this, bat this is the only way, so far as now known, 
by which a plane surface, with such a stmoture, could be developed. 
We must believe, therefore, that the restored plane surface of north- 
em New Jersey was not an original surface, but one which had been 
developed from some earlier condition by the cutting off or trunca- 
tion of the tilted and folded strata. That such truncation has taken 
place, there can be no doubt, for the strata which in Fig. 2, Plate II. 
(p. 16) appear to be abruptly cut off at the top, must have had an up- 
ward continuation at the time they were first elevated from their hori- 
zontal position, and thrown into folds or inclined at high angles. The 
restored plain of northern New Jersey is therefore a truncated surface. 
It is the starting point for the study of present topography, but it is 
a surface which had a long antecedent history, and its origin must 
now be sketched. 

It should be recalled that the strata of northern New Jersey vary 
greatly in hardness. Yet in spite of their unequal resistance to erosion, 
it has been pointed out that neighboring crests correspond closely in 
height. Even on the restored plain, however, the outcrops of the 
harder strata appear not to have been reduced to the level of their 
surroundings, but to have constituted low ridges, on the otherwise 
base-leveled surface. 

There are two conceivable ways in which a level or nearly level 
surface could be produced by the degradation of an earlier and higher 
one. Either of these processes would be applicable to horizontal 
strata, or to inclined or folded beds, and either would be measurably 
independent of structure. A plane surface at a low level might be 
developed from any sort of surface of greater altitude, either (a) by 
subaerial agencies, such as rain, rivers, winds, glaciers, etc., which 
might reduce a surface to a new and lower level after it was elevated ; 
or, (6) by the sea, which, at many places, is even now encroaching 
upon the land along its shores, leaving a plane, submerged surface in 
the area over which it has transgressed. Given su£Scient time, the 
sea might cut far back into land masses, developing, in the process, 
A plane surface just below the depth of effective wave action, where 
rough surfaces, or plane surfaces at higher levels, had previously 
existed. Subsequent uplift might bring this submerged and wave- 
planed surface above sea level. There is, so far as known, no third 
^ay by which a plane surface with such a structure as that shown in 
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Fig. 2, Plate II., oould kave been prodaoed. Plains developed in 
these ways are known as plottw of mtbaerial dmudaiion, and fkmM 
of marine denudation* respectively. There is the best of reason for 
believing that the old plain of northern New Jersey, from which 
the present topography has been developed, was formed in the first 
of these two ways. In the following pages snch an origin will be 
assumed. 

HOW BTVEBS WORK. 

It is here worth while to depart from the immediate forms of 
surfSeuse presented by New Jersey, in order to study very briefly the 
simple general results of river erosion. 

If a land surface were to come into existence by the elevation of 
an area of sea bottom, the strata suffering only such disturbance as 
simple uplift necessitated, the surface of the resulting land mass 
would be approximately smooth, as the surfaces of land masses go. 
That the surface of such a land mass would as a rule not be rough| 
is evident from the fact that the bottom of the sea is usually rather 
smooth. Much of it, indeed, is so nearly plane that if the water were 
withdrawn, the eye would scarcely detect departure from plainness. 
The sort of sur&ce which a land mass elevated from beneath the sea 
would possess, would be similar to that which would exist in southern 
New Jersey, if the shallow valleys of the Coastal plain were filled. 

Let it be supposed for the sake of the conception which it is wished 
to gain, that an area of land formed by the elevation of the sea bottom 
reaches an altitude of several hundred feet. So soon as it appeared 
above the sea, the rain falling upon it would begin to modify its 
surface. Some of the water would sink beneath the surface, and find 
its way underground to the sea, while some of it would run off over 
the surface, and would perform the work characteristic of streams. 
The run-off would tend to gather in whatever slight depressions 
there might be in the surface, just as water gathers in little rivulets 
on a hillside, wherever there are irregularities of slope. The water 
concentrated aloDg these lines, being in excess of that flowing over 
other parts of the surface, would flow faster ; flowing faster, it would 
erode the surface over which it flowed more rapidly. Thus along the 

*For criteria distinguishiDg these two classes of plains, see Davis, "Plaim of 
Marine and Subaerial Denudation," Bull. Geol. Soc of America, Vol 7, page 377,. 
1896. 
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lines of prindpal flow washes or gullies woald be startedi jast as they 
may be seen to start on hill slopes to-day under favoring conditions. 

Onoe started, each wash or gaily would in some sense be the cause 
of its own growth, for the gully developed by the water of one 
shower, affords opportunity for greater concentration of water during 
the next. Greater concentration occasions faster flow, and faster 
flow means more rapid erosion, and this means enlargement of the 
depression through which the flow takes place. After a gully is 
started, each succeeding shower increases its size, and that in all 
dimensions. The water coming in at its head, causes its head to be 
worn back into the land, thus lengthening the gully; the water 
coming in at its sides wears them back, thus widening it ; and the 
water flowing along the bottom deepens it. Thus gullies grow to be 
ravines, and further enlargement by the same processes converts a 
ravine into a valley. 

When by the help of successive showers, a valley has been sunk 
below the underground water surface (the level to which it would be 
neoessary to sink wells in the same region), water will seep into it, 
and a more or less permanent stream is bom. From that time on, the 
valley is not immediately dependent on showers for its supply of water. 
It is to be noted that a permanent stream does not normally precede its 
valley, but that the valley, developed through gully-hood and ravine- 
hood to valley-hood by means of the temporary streams supplied by 
the run-off of occasional showers, jindis a stream, just as diggers of a 
well find water. If a valley be supplied with water by springs, it is 
as true to say that the valley found the spring, just as ** veins '' of 
water are found or '' struck " in digging wells, as that the spring 
found the valley. 

The following diagram (Fig. 7) will help to make the suggested 




Pig. 7. 
Illustrates the relations of ground water to streams. 

relations clear. The diagram represents a vertical section of porous 
earthy or rocky matter, s s being the surface. At 1 and 2 wells 
have been sunk, and between them a valley is seen in cross-section. 
The line A" A'' represents the usual level of the underground water 
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sar&oe, and the level at which the water stands in the wells, ander 
ordinary ciroumstances. The bottom of the valley being below the 
level of the ground- water, the latter tends to seep into it from either 
side, and to fill it to the level A. Bat instead of aooomnlating in 
the valley as it does in the wells, it flows away, and the water level 
on either hand is depressed. Under these oironmstanoes the stream 
is constant. 
The level of the ground- water fl actuates. It is depressed when the 




Fig. 8. 

Young valleys. 



9 

season is dry, and raised when precipitation is abundant. In the latter 
case it may be raised above A" A". The water in the wells then rises, 
and the stream in the valley is swollen. In a dry season, the ground- 
water sarfaoe may be depressed as low as ^^, when the stream would cease 
to flow. Streams which flow during the wet season and go dry during 
the dry season, are thus illustrated. Ultimately the valley may be 
worn below the level of the ground-water in the driest season, and 
the stream is then permanent. 
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If, along the borders of a new-born land masSy a eeries of valleys 
were developed^ essentially parallel to one another, they would con- 
etitate depressions separated by elevations, representing the original 
sorface not yet notably affeoted by erosion (see Fig. 8). These inter- 
valley areas might at first be wide or narrow, depending on the 
position of the valleys, bat in the process of time they would neces- 
sarily become narrow, for, once a valley is started, all the water which 
enters it from either side helps to wear back its slopes, and the wear- 
ing back of the slopes means the widening of the valleys on the one 
hand and the narrowing of the inter-valley ridges on the other. Not 
only would the water running over the slopes of a valley wear back 
its walls but many other processes conspire to the same end. The 
wetting and the drying, the freezing and the thawing, the roots of plants 
and the borings of animals, all tend to loosen the material on the 
slopes or walls of the valleys, and gravity helps the loosened material 
to descend. Once in the valley bottom, the running water is likely to 
carry it off, landing it fioally in the sea. Thus the growth of the 
valley is not the result of running water alone, though this is the 
most important single factor in the process. 

If no further tributaries were developed, the valleys represented in 
Fig. 8 might, in the course of time, widen to such an extent as to 
nearly obliterate the intervening ridges. The surface, however, would 
not easily be reduced to perfect flatness. For a long time at least 
there would remain something of slope from the central axis of the 
former inter-stream ridge, toward the streams on either hand ; but if 
the process of erosion went on for a su£Sciently long period of time, 
the inter-stream ridge would be brought very low, and the result 
would be an essentially flat surface between the streams, much below 
the level of the old one. In this fashion, a series of rivers, operating 
for a sufficiently long period of time, might reduce even a high land 
mass to a low level, scarcely above the sea. The new level would be 
'developed soonest near the sea, and the areas farthest from it would 
be the last — other things being equal — to be brought low. The time 
necessary for the development of such a surface is known as a oyeU of 
erarionf and the resulting surface is a bctae-levd plain j that is, a plain 
as near sea level as river erosion can bring it. At a stage preceding 
the base-level stage the surface would be a penqplain. A peneplain, 
therefore, is a surface which has been brought toward, but not to 
base-level. 
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The saocesdve stages in the process of lowering a sorfaoe are sug- 
gested by Fig. 9^ which represents a series of cross- sections of a land 
mass in prooess of degradation. The uppermost section represents a 
level surface crossed by young valleys. The next lower represents 
the same surface at a later stage, when the valleys have grown largeTi 
while the third and succeeding sections represent still later stages in 
the process of degradation. 

If a land mass, including its marginal sea bottom, were to rise, the 
total area of land would be increased by the addition of a new mar- 
ginal belt If a series of rivers and valleys had been established 
before the rise, the streams, on reaching the borders of the new land, 
would find themselves at the ends of their valleys, and the water 





"V" 






Fig. 9. 

Bucccssive prodles of a land surface developed during a cycle of erosion. Diagram matlc 



would find its way thence to the sea by the lowest accessible line* 
Thus the stream (and presently the valley) would be lengthened at 
its lower end. 

The first valleys which started on the land surface (see JFig. 8) 
would be almost sure to develop numerous tributaries. Into tributary 
valleys water would flow from their sides and from their heads, and as 
a result they would widen and deepen and leugthen just as their mains 
had done before them. By lengthening head ward they would work 
back from their mains some part, or even all of the way across the 
divides separating the main valleys. By this prooess, the tributaries 
cut the divides between the main streams into shorter cross-ridges. 
With the development of tributary valleys there would be many lines 
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of dninige, inetead of two, working at the area between two main 
Btnema. The reealt woold be that the sur&oe woald be broaght low 
mudi more rapidi;, for it is clear that many valleya within the area 
between the main streams, widening at the Bame time, would diminish 
the aggr^te area of the aplaad mach more rapidly than two alone 
oonld do. 

The same thing is made clear in another way. It will be seen 
(Figa, 10 and 11) that the tribatarie) wonid presently diesect an 




ieTk!leyeustiow[i In Fig. B, I 
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Pig. 10. 

I a UteriMge of derelopmi 



area of nniform sarfaoe, tending to cat it into a series of short ridges or 
hilla. In this way the amount of sloping sarfaoe is greatly increased, 
and as a result, every shower woald have much more effect in wash- 
ing loose materials down to lower levels, whence the streams could 
carry them to the sea. In process of time the result would be the same 
as in the case where there were no tributaries, but the plane (base- 
leveled) Bur&oe developed under these cironmstaDoeB would be pro- 
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dnoed in a Aarter ipaoe of time. Figs, 8, 10 utd 11 i 
oeBHTe atmgta of atRuii work in the genenl praena of h— lavaliag. 
So far, the matter aeenu nmple. The piooan of eraaioQ thus 
aketdied would oltimately bring the anrftoe of the land down to a 
new and lower level, and the last points to be rednoed to tlua new and 
bwer level in case the material of the land were homogcseom, would 
be the punte moet remote from the azee of the streanu dmng the woik 
of leveling. But if the material of the land were of nneqoal baid- 




■ TKlleri u sbown li 



evelopment Oi»np4i« 



neas, thoae layers which were hardest would resist the action of eranon 
most effectively. The areas of softer rook wonld be brought low, and 
the ootcrops of hard rook {A, Fig. 12) wonld determine the poaidon of 
the ridges on the snrfaoe dnring all the later stages of a oyole. If 
there were bodies of bard rook, sacb as the trap rook in the IViassio 
fcvmation, the shale on either hand would be worn down mudi mora 
readily than the trap itself, and the latter would, at a certain stage in 
a cycle of erosion, stand out prominently. The Piedmont plain is in 
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jiut that atege of eroeion in which the trap ridgee are oonfipicnoog 
(see relief map). The soft ehale has been removed from ahoat them, 
whUe they have snfibred relatively little reduotion in the present 
oyele. But if the time were saffidently long, even these hard ridges 
woold be demolished, for when the SDrronnding soft strata have been 
worn down as low aa ronning water oan wear them — that is, to base- 
level — the harder strata still stand at a level where snr&ce-water can 
work effbotively, even thoagh slowly, apon them, and in spite of their 
great reeistanoe they will altimately be brought down to the oommon 
faaae-level. It will be seen that, from the standpoint of snbaerial ero* 
won, a bsse-leve] plain is the only land sMr&oe which is in a condition 
of appioximiUe stability. 
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FlK. 12. 
a bud iDcUncd layer or rock becomes i 
e piocccB of degTBdacloD. 
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The prooesses of river erosion would not be essentially different in 
ease the land mass npon which erosion operated were made np of 
tUted and folded strata. The folds would, at the oatset, determine 
the poeitiott of the draini^, for the main streams would flow in the 
tronghs or synclines between them. The streams, once developed, 
would lower their beds, widen their valleys, and lengthen their courses, 
■nd in the long prooess of time they would bring the area drained 
nearly to sea level, just as in the preceding case. 

Snch is the general process which is supposed to have been in 
operation in the subserial development of a plane snrfaoe possessing 
the stmoture which affects northern New Jersey. 
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In r^ons of folded strata^ oertain beds are likely to be more 
resistant than others. When harder beds alternate with those lesa 
resistant, the former finally oome to stand out as ridges, whUe the 
outcrop of the latter mark the sites of the yalley«« The principal 
ridges of the Appalachians, as they now stand, are not the crests of 
folds, bat the outcropping edges of hard layers of rook, from either 
side of which the less-resistant beds have been cot down to lower 
levels. Such are the Kittatinny and the Oreen Pond Moontain 
ranges. It follows that in a region of folded rocks, and in certain 
stages of a cycle of erosion, the ridges and valleys are likely to 
alternate with each other, each being continnoos for a considerable 
distance. In an early stage of an erosion cycle, the edges of the hard 
layers would not have been isolated ; in a very late stage the ridges 
would have been brought low ; but at some intermediate stage (see 
Fig. 6) the ridge and valley type of topography would be pronounced, 
if there were considerable di£ferences in the resisting power of the 
beds concerned. It is in this intermediate stage that the 
mountain region finds itself to-day, after having been, in an 
cycle, a base-leveled, or nearly base-leveled plain. This type of topo- 
graphy in the northwestern part of the State is illustrated both by 
the relief map and by the sections on Plate II. (p. 16). 

It is important to notice that a plane surface (base-level) developed 
by streams could only be developed at levels but slightly above the 
sea, that is, at levels at which running water ceases to be an effective 
agent of erosion ; for so long as a stream is actively deepening its 
valley, its tendency is to roughen the area which it drains, not to 
make it smooth. The Colorado river, flowing through high land, 
makes a deep gorge. All the streams of the high Western plateans 
have deep valleys, and the manifest result of their action is to roughen 
the surface ; but given time enough, and the streams will have cat 
their beds to very low gradients. Then, though deepening of the 
valleys will cease, widening will not, and inch by inch and shower 
by shower the elevated lands between the valleys will be reduced in 
area, and ultimately the whole will be brought down nearly to the 
level of the stream beds. This is illustrated by Fig. 9. 

It is important to notice further that if the original surface on 
which erosion began is level, there is no stage intermediate between 
the beginning and the end of an erosion cycle, when the sorfaoe is 
again level, or nearly so, though in the stage of a cycle next preoed- 
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ing the last — the peneplain stage — the surfaoe approaches flatness. 
Indeed the base-level and the peneplain grade into eaoh other. It 
is also imp(Mrtant to notice that when streams have cat a land surface 
down to the level at which they cease to erode^ that surface will still 
possess some slight slope^ and that to the seaward. Along the coast^ 
a base- level is at sea level. A little back from the coast it is slightly 
higher^ and at a greater distance still higher. 

No definite degree of slope can be fixed upon as marking a base- 
level. The angle of slope which would practically stop erosion in a 
region of slight rainfall might be great enough to allow of erosion if 
the precipitation were greater. All that can be said^ therefore^ is that 
the angle of slope must be low. The Mississippi has a fall of less 
than a foot per mile for some hundreds of miles above the Gulf. A 
small stream in a similar situation would have ceased to lower its 
channel before so low a gradient had been reached. 

UNDEBGBOUND WATEB. 

In what has preceded^ reference has been made only to the results 
accomplished by the run-ofi^. The water which sinks beneath the 
surface is^ however, of no small importance in reducing a land surface. 
The enormous amount of mineral matter in solution in spring- water 
bears witness to the efficiency of the work of the waters beneath the 
surface, for since the water did not contain the mineral matter when 
it entered the soil, it must have acquired it below the surface. By 
this means alone, areas of more soluble rock are lowered below 
those of less soluble rock. Furthermore, the water is still active as 
a solvent agent, after a sur&ce has been reduced to so low a gradient 
that the run-ofi^ cea9e8 to erode mechanically. It is reasonably cer- 
tain that the solvent action of water has been an important factor in 
determining the relatively slight altitudes of the limestone areas in 
the northwestern part of the State. 

CONCLUSION. 

From the structure and topography of northern New Jersey, we 
conclude that a surfaoe reproduced by filling the valleys would cor- 
respond with a surface which really existed at some time long antece- 
dent to the present. From the structure of this plain we conclude 
that it was not formed by the simple elevation of sea bottom, bring- 
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ing it into the ooDdition of land, bat that it represents a truncated 
sorfaoei which ^ bat for the trancationi woald have been mach higher. 
From the approximate correspondence of adjacent elevationsi we oon- 
clade that the tranoated surface mast have been rednced nearly to 
base-level. From the low elevations of hard rock which appear to 
have stood above the general level of this sarface, we condude that 
the area under consideration was not reduced to an absolute plain. 
From the relation it sustained to the sea^ as well as from its present 
topography^ we conclude that^ at the time of its development| it had 
a slight southeasterly or seaward slope. 

If the topography of the original surface from which a base-level 
has been developed was nearly plane^ the topography of the base-level 
will be much like it^ differing principally in being at a lesser altitude. 
The two surfaces will^ however, be unlike in their drainage. A base- 
leveled surface, or a surface which approaches base-level, will be 
meandered by streams which had established their courses when the 
surface was higher, while a level or nearly level surface formed by 
uplift from the sea bed, would, at first, be without notable valleys or 
streams. 

BFJUVENATION OF 8TBEAMB. 

After the development of a base-level plain, its surface would 
suffer little change (except that effected by underground- water) so 
long as it maintained its position. But if, after its development, it 
were elevated, the old surface in a new position would be subject to 
a new series of changes identical in kind with those which had gone 
before. A base-leveled surface, meandered by sluggish streams, 
would, if elevated notably, be promptly altered. The elevation 
would give the established streams greater fall, and they would 
re-assume the characteristics of their youth. The greater fall would 
quicken their velocity ; the increased velocity would be accompanied 
and followed by increased erosion ; increased erosion would result in 
the deepening of the valleys ; and the deepening of the valleys would 
lead to the roughening of the surface. But in the course of time, the 
rguvenated streams would have cut their valleys as low as the 
new altitude of the land permitted, that is, to a new base-level. The 
process of deepening would then stop, and the limit of vertical relief 
which the streams were capable of developing would be attained. 
But the valleys would not stop widening when they stopped deepen- 
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iDgi and as they widened, the intervening divides would become 
narrower, and oltimately lower. In the coarse of time they'woold 
be destroyed, giving rise to a new level surface much below the old 
one, but developed in the same position which the old one occupied 
when it origibated ; that is, a position but little above sea level. 

If at some intermediate stage in the developm ent of a second base- 
level plain, say at a time when the streams, rejuvenated by the uplift, 
had brought half the elevated surface down to' a new base-level, 
another uplift were to occur, the half completed cycle would be 
brought to an end and a new one begun. The streams would again 
be quickened, and as a result they would promptly cut new and deeper 
channels in the bottoms of the great valleys which had already been 
developed. The topographic forms which would result are suggested 
by the following diagram, which illustrates the profiles that would be 



>&:: 




Fig. 18. 

Diagram, croas-section of a valley, illustrating the topographic effect of 

rejuvenation by uplift. 

found after the following sequence of events : 1^, The development of a 
base-leve], A A; 2^, uplift, rejuvenation of the streams, and a new cycle 
of erosion half completed, the new base-level being At B B or 1-1 ; 
3^, a second uplift, bringing the second (incomplete) cycle to a dose, 
and by rejuvenating the streams, inaugurating the third cycle. As 
represented in the diagram, the third cycle has not progressed far, 
being represented only by the narrow valley, O. l^e base-level is 
now at 2-2, and the stream represented in the diagram has not yet 
reached it. 
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Fig. 14. 
I^flle of the valley of Cedar creek (Ocean county). Vertioal scale. X 17. 

The rejuvenation of a stream shows itself in another way. The 
normal profile of a valley bottom in a non- mountainous region is a 
gentle curve, concave upward. Such a profile is shown in Fig. 14, 
which represents the profile of the valley of Cedar creek. 

6» 
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Figure 16^ on the other hand, is the profile of a rejavenated stream, 
Wiokeoheoke creek, tributary to the Dela?rare. This valley onoe had 
a profile similar to that shown in Fig. 14. Below By its former oon- 
tinuation is marked by the dotted line B C When the vallej of 
Wiokeoheoke creek had this profile, the Delaware flowed at the lerd 
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Fig. 15. 
Profile of the valley of the Wlckeoheoke creek (Hunterdon oouaty), a rejuveoated 
This earlier profile corresponde<l with tliat of the present time firom a to 6. 

C, between 200 and 300 feet above its present channel. Uplift rejove- 
nated the Delaware and allowed it to deepen its valley to the level . 
So soon as the valley of the Delaware was lowered at the mouth 
the Wiokeoheoke creek, the velocity of the latter was accelerated, a 
it at onoe b^ui to lower its channel at this point The lowering 
its channel where it joins the Delaware quickened its velocity ji 
above. Thus the point of the valley which was most affected by i 




Fig. 16. 
Cross-section of the Wiokeoheoke valley above the point B (Fig. 15). Vertical scale, X 1 

increase of velocity was transferred step by step up stream, and 
point B marks the point to which it has advanced. The Wickeohei 
therefore flows in a valley which belongs to two cycles. Fr 
J. to £ the valley is broad, shallow and old, and was developed in a 
cycle earlier than the present. From £ to D the creek flows in a 
newer valley, excavated in the bottom of the old one in a later cycle. 




Fig. 17. 

Cron-section of the Wiokeoheoke valley below the point h, showing the efl'ects of a rc^ure- 
nation. It will be seen that there is here a new and rather narrow valley in the bottom of an 
old and wide one. Vertical scale. X 17. 

The cross-sections of the valley, as shown by Figs. 16 and 17, cor- 
respond with this interpretation. The first of these figures represents 
a cross*seotion of the valley above £, and the second a cross-section 
below that point. 



PHYSICAL GEOGRAPHY. 



SECTION II. 

THE KITTATlNJfY BASE-LEVEL OR 8CHOOLBY 
PENEPLAIN. 

The preoediag aketoli gives the geasral prinotples on whioh tiu 
hietoiy of the topography of northeni New Jeraey appears to be 
based. Afler the rocke hod been formed, tbey were elevated ibore 
the eea to some aDdetermiDed but great height, being in pl»(B,at 
leaet, mnoh folded. The elevatioD which preceded the development 
nf thn nnnt^Dl&in took olace at the same time that the body of the 

folded 
deosoio 
as not 
f time. 
m as it 
AAer 
erne to 
iDge of 
whioh 
iogop- 
tm, and 
When 
ya oon- 
tinned, antil alt of northern ^ew •lersey, as weii tu uiu luntury both 
north and west of it, was rednoed nearly to a base-level bat slightly 
above the sea. This plain doubtless had a gentle slope to the soath- 
east, sinoe that is the direction in which the dnunage appears to have 
discharged, ^e plain waa rednoed most nearly to base-level near 
the sea, and departed more widely from it farther inland. Indeed 
toward the sea it was a base-level, while remote from it the snrfaoe 
was only a peneplain. It ie not now possible to estimate even ap- 
proximately the tbiflkneeaee of the rooks which were removed daring 
the development of this snrfaoe, bnt it is safe to say that they are to 
be reckoned by thonsands, rather than by htmdreds of feet 

It is equally impossible to define the ezaot extent of land within 
the State of New Jersey while this peneplain was developing. The 
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crests of Sohooley's moaataia and First moantain represent the old 
peneplam sarfaoe. The general slope from Sohooley's moantain to 
First moantain, along a northwest-soatheast liney is aboat thirfy-five 
feet per mile. Continaed to the soatheast, this slope woald reach sea 
level aboat the head of Raritan bay. By similar calonlations along 
a line farther west, the present slope of the old snrfaoe woald reach 
sea level somewhat below Trenton ; bat it is not certain that the 
present slope corresponds with that which existed at the time of the 
development of the peneplain. Indeed, it is probable that it does 
not ; yet, so far as present knowledge goes, it seems likely that daring 
the development of the peneplain the soathem part of the State was 
largely beneath the sea. If the area snbmeiged at this time be 
thoaght of as indading most of the Coastal plain, the conception will 
probably not be far from the trath. 

The development of the peneplain followed the aplift of the 
Appalachians, and was, therefore, poet-Paleozoia Since the Triassic 
strata were involved, it mast have been poet-Triassic. Early in the 
Cretaceoas period, the soatheastem edge of this erosion plain sank a 
little, allowing the sea to come in over it and to cover it with a new 
series of sedimentary beds. This part of the plain was pre-Cre- 
taceoas. The sar&ce of the plain, so far as submerged, seems to 
have been redaced essentially to flatness. It was a base-leveled rather 
than a peneplained snrfaoe. Farther from the sea, the sarface was 
doabtless higher and less completely redaced, and throaghoat the 
Highlands, erosion appears to have been going on while the Cretaceoas 
beds were being laid down. In the belief that this was trae, Davis * 
long since r^arded the plain as having reached its most perfect 
development in the Cretaceoas period, and so has called it the Creta- 
ceoas peneplain.t 

The Kittatinny moantain, the crests of the main mass of the High- 
lands, the crests of the Watchang and Soarland moantains, the sar&ce 
of the Hanterdon platean, and the crest of the Rocky Hill range, 
represent remnants of the oldest peneplain (or base-level) of which 

* " Qeographic Development of Northern New Jersey," Davis and Wood, Proc. Boe. 
8oc. Nat. Hist., Vol. XXIV. 

f If the recent position of Marsh be confirmed (Am. Jour. Sci , Dec, 1896), mak- 
ing the beds of New Jersey which have heretofore been regarded as early Creta- 
ceous, Jurassic, the southeastern part of the base level would appear to have been 
essentially completed still earlier; but against the position of Marsh, physical 
geology seems to offer insuperable difficulties. 



GeoLSurvofN.J. fhysical Gaograpf^ 



PLATE Vlll. 




MAP SHOWING ON BLACK) EXISTING REMNANTS OF THE 
KITTATINNY BASE-LEVEL OB SCHOOLEY PENEPLAIN. 
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there is record in New Jersey. To this list should probably be added 
the orest of the Palisade ridge (see page 39). This peneplain has 
been called by Davis "^ the Schooley peneplain, since about Sohooley's 
mountain there are considerable areas where the general character of 
the old surface is still preserved. It has been called by Willis f the 
Kittatinny base-level, % ^™ ^® ^^^^ ^^'^^ ^^ ^^ Kittatinny moun- 
tain which marks its summit. 

The remnants of the Schooley peneplain, which still persist in 
spite of all subsequent erosion, are approximately represented on 
Plate Vin. 

Since Davis' suggestive essay was published, the Cretaceous pene- 
plain has been found to extend hi beyond the limits of New 
Jersey. Davis § himself recognized its extension much beyond the 
State. Hayes and Campbell || have found it in the southern Appala- 
chians, and Willis 1 has described it farther north. The same pro- 
cesses which developed the plain in New Jersey seem to have been in 
operation at the same time throughout the whole Appalachian system, 
and the topography of the whole province is in harmony with that of 
New Jersey. The level- crested ridges of Pennsylvania, and of the 
States to the south, are the topographic equivalents of the Kittatinny 
range, developed at the same time, by the same means, and to about 
the same extent. 

The Schooley peneplain finds its correlative in New England, and 
those given to bold generalization have seen, in various elevations of 
the Mississippi basin, the crests of an old base- level of the same age. 
For these last generalizations, there seems, as yet, insufficient basis. 

*Loc. dt. 

t ''The Northern Appalachians/' Nat'l Geog. Monographs, Vol. 1 , 1896. 

t It is an open question whether this old erosion plain should be called a pene- 
plain or a base-level. If the latter term is ever applicable to anj surface, it would 
appear to be applicable to at least a large part of the surface developed in northern 
New Jersey during this cycle. On the other hand, some parts of it were certainly 
not flat— departed indeed so far from flatness that the term peneplain is more appro- 
priate. It is desirable to have one term to cover the whole area as developed at 
this time, and for this purpose perhaps the term peneplain is on the whole 
preferable. 

i "The Rivers and Valleys of Pennsylvania," NatM Geog. Mag., Vol. L, 1889. 

II " Geomorphology of the Southern Appalachians,'' Hayes and Campbell, Nat'l 
Geog. Mag., Vol. VI , 1895. Also, Hayes—" The Northern Appalachians," Nat'l 
Geog. Monographs, No. 7, 1895. 

^ 'The Northern Appalachians," Nat'l Geog. Monographs, No. 6, 1895. 
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SECTION III. 

THE CRETACEOUS DEPRESSION. 

After the Schooley peDeplain had reached an advanced stage of de- 
yelopmenty its soatheastem portion^ which had reached the stage of a 
base-level plain^ was depressed^ allowing water to stand upon its 
surface.'*' Whether that part of the plain which was not submerged 
sank| stood stilly or rose is not now known. While the water stood 
over the sabmerged soatheastem margin of the plaiUi the Creta- 
ceous formations were deposited upon it. How far to the north the 
sea transgressed the former land sarface is not known^ bat the rem- 
nants of the Cretaceoas beds in the vicinity of Sand HillS| north 
of Monmoath Janotion, show that the northward extension of the ^ 
Cretaceoas beyond its present oatcrop was considerable. The base ot 
the Cretaceoas here is a little less than 200 feet above tide, and the 
top of that part which remains has an elevation of aboat 300 feet. 
It is hardly probable that the top of the formation as it now stands 
represents its original sammit, for erosion most sarely have removed 
something from its apper sarfiu)e. It is^ therefore^ probable that at 
least all the sarface of the central part of the State which now stands 
at a level as low as 300 feet was covered by the CretaceoaS| and it 
may have extended mach farther north. Davis long since advocated 
the view that some formation now removed by erosion once extended 
over the soatheastem part of the Schooley peneplain, reaching mach 
farther north than the line indicated. It was supposed by him that 
this formation was the CretaoeouS| for he says t that the Crecateoas 
completely covered the Triassic formation " in the middle and south- 
west side of the State." There is now reason to believe that a younger 
formation, probably the Miocene (or Beacon Hill) extended farther 
north than the Cretaceous, or, at any rate, that such a formation ex- 
tended far north later than the Cretaceous. So far as the arguments 
which Davis advances are concerned, the younger formation which 
covered the edge of the old peneplain might as well have been Miocene 

*The oldest Cretaceous beds, the Raritan, are not believed to be of marine 
origin. Thej, nevertheless, denote a sinking of the bed on which they resL 
t Loc. cit, p. 402. 
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as Cretaceous. When Davis wrote, the former northern extension of 
any formation younger than the Cretaoeons was not known. 

It seems very doabtfal whether either the Cretaoeoos or Miooene, 
or any other formation younger than the Trias, ever covered the 
Hunterdon plateau, for this plateau seems to represent the surface of 
the Sohooley peneplain, and to have suffered little erosion since. 
Had the Cretaceous, or any younger formation, ever crossed it, the 
complete removal of this younger formation (for no trace of it now 
remains) would hardly have left so plane a sur&ce at the old pens' 
plain level. Davis' argument for a former covering on this part of 
the Trias, is based on the courses of certain streams. His argument, 
while plausible, is not altogether conclusive, and seems not to have 
sufficient force to outweigh the considerations on the other side. 

While the southeastern base-leveled border of the peneplain was 
submerged, the Cretaceous beds were deposited on its surface. The 
sediments seem to have been derived from the northwest, from which 
it is inferred that the area draining in this direction had not all been 
reduced to a base-level During the submergence of the coastal part 
of the peneplain (base-level), therefore, the more inland portion was 
still being degraded. 
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SECTION IV. 

POST-CRETACEOUS UPLIFT. 

THE BEGINNING OF THE SECOND CTOLE OF XB08ION. 

Later^ a movement in the opposite direction set in^ and that part of 
the old plain which had been sabmerged and covered by the Creta- 
ceons was lifted above the sea, while that part which had not been sab- 
merged was lifted to a position much higher than that which it had 
previously occupied. The seaward slope of snrfaoe of the old Sohooley 
plain, as measared by its remaining crests, is rather more than a pene- 
plain which so closely approached a base-level woald be likely to pos- 
sess. From this it is inferred that the peneplain has been tilted seaward 
since its development. It is not certainly known whether the tilting 
took place daring the aplift which followed the deposition of the 
Cretaceoas beds or at a later time, bat it is at least possible and per- 
haps probable that, as the aplift took place, the northwestern portion 
of the State was lifted more than r^ions farther to the soatheast, tilt- 
ing the peneplain seaward at the same time that its average elevation 
was increased. Not only this, bat there is some reason for believing 
that its soatheastern margin suffered deformation (unequal uplift). 
Itussell '*' has pointed out that the trap of the Palisade ridge is prob- 
ably continuous beneath the surface with that of the Bocky Hill 
range. Davis t has subscribed to this view, and Kummel thinks it 
probable. 

In support of the position that the Palisade ridge and the east end 
of the Bocky Hill range are parts of one trap sheet the middle portion 
of which is now buried, stands the patent fact that the Palisade ridge 
declines notably and regularly to the south, toward the interruption, 
while the Bocky Hill range declines (though less notably) to the east, 
likewise in the direction of the break. Again, between the ends of 
the ridges, as they now appear, there are some small outcrops of 
trap, at low levels, which may represent the crest of the buried trap 
sheet. If the two ridges be parts of one trap sheet, the apparent 

♦ Annals of the New York Academy of Science, Vol. I., 1878, p. 241. 
t Loc. cit. 
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break in the oontinaity between the soath end of the Palisade ridge 
and the east end of the Booky Hill range may be the result of the 
lesser nplift in that section as compared with that to the north and 
west This differential movement may have begnn in the sinking 
which preceded the nplift, so that the part of the trap sheet which 
does not now appear, was more deeply buried during Cretaceous time 
than that which is exposed. 

As the peneplain and its submerged seaward border were elevated, 
the uplifted surface consisted of two distinct portions — 1^, the part 
which had not been submerged, and, 2^, the part over which the 
Cretaceous beds had been laid down. On the former there were 
already streams and valleys, the streams being sluggish and the valleys 
shallow; on the latter, as it emerged, there were no valleys or streams. 
As that portion which had not been submerged was lifted up, the 
streams which had meandered slowly across it near their base-level 
became more active, and began to cut their channels deeper. 

It is probable that these streams were located on the softer forma- 
tions as distinct from the harder, for in the course of their develop- 
ment streams tend to shift their channels to such positions. Thus, 
in Sussex county a stream probably followed the present course of 
the Delaware, while others flowed through Kittatinny valley, and 
still others occupied the sites of the Musconetcong and Pohatcong. 
The Kittatinny mountain and other belts of hard rock formed the 
low divides, for such belts had probably not been brought so low as 
their surroundings during the development of the peneplain. 

The uplift brought the preceding (the Schooley peneplain) cycle of 
erosion to a dose, rejuvenated the streams, and inaugurated a new 
cycle. With the elevation, the process of erosion started over again, 
much as in the first cycle, except that the streams were now organized 
and adjusted to the rook structures over which they flowed, whereas 
in the first cycle the development of the streams was the first step in 
the process of base-leveling. 

It was at this time that all the streams of the northern part of the 
State began to sink their valleys into the Schooley peneplain. It was 
at this time that the Delaware b^an the long task of excavating the 
great depression which now lies at the western base of the Kittatinny 
mountain ; that the streams of the Kittatinny valley b^ui to work 
out the great trough which now separates the Highlands from the 
Kittatinny crest to the west, carrying the material which filled it to 
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the sea ; that the MosoonetooDg and PohatooDg rivers began the ezoa- 
vation of their present vaUeys^ and that the streams of the Highlands 
began their more difficult task of lowering their vallejrs throngh rook 
which was more resistant. 

The changes in surface accomplished in the period of erosion whidi 
immediately followed the aplift of the Cretaceoos, cannot now be dis- 
tinguished from those which took place at a later time. It seems 
probable that the period of erosion following the Cretaceoos aplift 
was long^ bat that the surface of the State stood so low that the rate 
of erosion was slow, and that, as a result, great changes were not 
wrought. 

As that part of the former peneplain (base-level) which had been 
covered by the Cretaceous came up out of the sea, it possessed no 
valleys. The valleys which had been developed upon it in its earlier 
history had been obliterated by the deposits made during the Creta- 
ceous submergence. When the streams descending from the older 
formations to the northwest reached the area covered by the Creta- 
ceous bedS| their waters were therefore obliged to choose new paths to 
the sea across the nearly emerged surface. Their courses were deter- 
mined by such inequalities of slope as the new surface possessed. 

The streams which flowed to the sea from the elevated peneplain, 
thereforei had two portions — an upper, flowing in old valleys, and a 
lower, making new valleys across the Cretaceous beds. The area! 
extent of the territory brought out of the sea at this time is not 
known, but it is probable that half the Coastal plain at least was 
brought above the sea, so that the streams were greatly lengthened at 
their lower ends. 

In so far as there was a border of Triassic rock between the High- 
lands and the Cretaceous, not covered by the latter, it was crossed 
by the streams from the Highlands. On the whole, these beds 
yielded to erosion more readily than the harder rocks of the north 
and northwest, and less readily than the softer rocks to the south and 
southeast. The extent of the erosion accomplished at this time in 
this area is not known, since it has not been discriminated from that 
which followed. 

On that part of the present Triassic plain which had been covered 
by the Cretaceous, and which was, at the dose of the Cretaceoos, 
brought above sea level, the streams were likewise active. Here, 
because of the less-resistant rock over which they flowed, the chances 
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were, so far forth, favorable for their rapid oatting. On the other 
hand, the altitades appear to have been so slight that the streams had 
not great velocity, and henoe did not develop great valleys. What- 
ever valleys the streams excavated at this time in that part of the 
Triassio plain which had been covered by the CretaceoaB, were sub- 
sequently filled, and need not be here discussed. 

Over all the land area south of the present Piedmont plain, that is, 
over all that part of the Coastal plain which was at that time land, 
valleys were in process of development. Many minor streams of 
which there now remains no record were doubUess in existence, 
draining the land area covered by the Cretaceous beds. These minor 
streams were in part tributaries of the larger ones flowing down from 
the older formations to the north, and in part independent sti;eams, 
developed de novo on the Cretaceous surface as it emerged from 
beneath the sea. 

These suggestions as to the drainage of the Cretaceous area, in the 
post-Cretaceous period of erosion, are based on general principles, not 
on the record of fact, for the £ekH» are not now to be had. Had the 
land surface remained permanently above the water from that time to 
the present, the history of the topography would be more simple;, 
but such is not the &ct. All that can be said of the erosion which 
immediately followed the uplift of the Cretaceous beds, is that the 
streams were everywhere active, and that they everywhere developed 
valleys of such size as the elevation of the land, the character of the 
rock, and the duration of the period made possible. 
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SECTION V. 

THE MIOCENE SINKING. 

After a long period of eroeioiii lastingi so far as the northern half "^ 
of the State is ooncemed, at least through the Eocene period of geologi- 
cal historji the soathem portion of the area which had been land 
again sank, letting the sea in over considerable areas which had been 
above its level. 

Daring this sabmergenoe the old land sarfaoCi now below the water, 
was mantled by a new formation which filled the depressions and 
obliterated the irregularities which the post-Cretaceons streams had 
made, just as the Cretaceons beds had previously obliterated the un- 
evennesses of the surface on which they were laid down. 

The formation (or formations) deposited during this submergence 
has been discussed in the Annual Reports of recent years, under the 
name of Beacon Hill, and has been referred tentatively to the Miocene. 
It seems possible, however, that the Miocene and Beacon Hill are 
separable. If not, the latter represents the last stage of the former. 
So far as the topographic history of the State is concerned, the 
geological relations of (iie Beacon Hill and Miocene do not appear to 
be of importance, and they will here be spoken of as one formation. 

The Beacon Hill formation was deposited in considerable part on a 
surface which had once been land, and which had been subject to 
erosion throughout the long period of time which had elapsed since 
its emergence from the sea, at the close of the Cretaceous. As already 
indicated, it is not now possible to say how much erosion it had suf- 
fered ; but its long exposure as a land surface must have resulted in 
much erosion wherever it was sufficiently high to allow running 
water to operate efiectively. 

Erosion was probably considerable along the northern portion of 
the area which the Cretaceous originally covered, and in the territory 
to the northwest, but it is far from certain that the Cretaceous surface 
of that part of the Coastal plain now covered by the Beacon Hill 
formation was deeply eroded before the deposition of the latter. The 

* Eocene beds in the Coastal plain show that some parts of this plain were below 
£ea level during some (the early) part of the Eocene. 
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MAP SHOWING THE APPROXIMATE EXTENT TO WHICH 
NEW J£RSCY WAS SUBMEROCD DURING THE BEACON HILL EPOCH. 
THE SHADED AREA NORTH OF LINE A B REMAINED ABOVE IVATCR. 
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base on whioh the Miocene rests appears to be nearly plane. Its 
plainness may be due, so far as now known, either, 1^, to its fidlore 
to be roughened while it was land (becaase it was too low), or, 2^, to 
its having been base-leveled ; bat, in the light of present knowledge, 
the former seems more probable than the latter. 

The sabmergenoe whioh preoedied the deposition of the Beaoon Hill 
formation was extensive, letting the sea in over all the area then 
covered by the Cretaceous, and over most if not all of the Trias from 
which the Cretaoeoos had been removed daring the post-Cretaoeoas 
erosion interval. The Beacon Hill formation may have extended even 
farther north than the Cretaceous had done, and quite certainly 
farther north than the Cretaceous did at the time of the deposition of 
the younger formation. It probably covered the Watchung moun- 
tains as far north as the Passaic, the Sourland Mountain plateau, and 
reached to the base of the Hunterdon plateau. From Pattenburg to 
Pompton the Beacon Hill may have covered all the Trias, even 
reaching and perhaps crossing the margin of the Highlands (crystal- 
line schists) at some points between High Bridge and Bemardsville. 
The same formation covered the southern part of the Palisade ridge, 
if not the northern, and all of Staten Island. The map, Plate IX. 
(p. 93), gives some idea of the extent of the maximum submergence 
during the period when the Beacon Hill formation was deposited. 

After the deposition of the Beacon Hill formation, the area over 
which it had been spread was again elevated, and the history of the 
topography of all that part of the State which was covered by the 
formation, so far as it can now be read, dates from this re- emergence 
of the surface covered by the Beacon Hill formation. 
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SECTION VI. 

THE POST-MIOCENE (BEACON HILL) UPLIFT— THE 
PRE-PEN8AUKEN CYCLE OF EROSION. 

A. IN THE APPALACHIAN ZONE. 

In the northern part of the State, not covered by either the Creta- 
oeoas or Beaoon Hill formationS| erosion may have gone on con- 
tinnoosly from the time of the post-Cretaoeoos aplift to the time of 
the aplift which brought the Beacon Hill formation above the water. 
If that part of the State which was not submerged when the Beacon 
Hill formation was depositing, partook of the downward movement 
which brought the larger part of the State below the sea, erosion in 
the former may have been checked, so long as the depression lasted ; 
•but of this there is no topographic record, or at least none which has 
been made out The excavation of the great valleys of the northern 
part of the State b^an with the post-Cretaceous uplift, and continued 
long after the uplift which brought the Beacon Hill formation into 
the position where it was subject to river erosion. From evidence 
furnished by the northern part of the State, it is not now possible to 
say whether the larger share of the excavation is to be assigned to the 
time before or the time following the deposition of the Beacon HiU 
formation, but the phenomena of the region farther south point to 
the conclusion that the larger part of the post-Cretaceous erosion 
followed the deposition of the Beacon Hill formation. Since the 
erosion accomplished between the deposition of the Cretaceous and 
Beacon Hill formations cannot be distinguished, in this zone, from 
that which followed the deposition and uplift of the latter, the results 
of both will be regarded as parts of one cycle. 

To this cycle belongs the excavation of the great Kittatinny 
valley. During this long interval of erosion, lasting from the closa 
of the Cretaceous to post-Miocene time, the streams flowing over the 
relatively soft strata of this valley appear to have lowered their courses 
essentially to a new base-level accordant with the new position of the 
land. After having attained this depth, the valleys appear to have 
been widened, until a broad plain, ten to twelve miles wide and 600 
to 600 feet below the Kittatinny crest, had been developed. This new 
plain is now represented by the crests of the low ridges in the Kit- 
ttatinny valley — crests which rise 900 to 1,000 feet above the sea, as 
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the land now standB. An idea of the surface of the Kittatinny valley, 
as it was at the dose of the cycle now onder consideration, may be 
obtained by supposing the sab-valleys of the great valley to be filled 
up to the levels of the intermediate ridges. These sub-valleys are of 
later origin, and belong to a later cycle. Fig. 18 represents the cross- 
section of the valley as it is now (full line), and as it is believed to have 
been when its broad bottom was first developed as a plain (dotted line). 
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Fig. 18. 

Croes-section of KittatinDy vallef as It now is (ftill line), and as it was at the close of 

the pre-Pensanken erosion cycle (dotted line). 

While the Kittatinny valley was being excavated, the Delaware 
valley was being enlarged by the stream which flowed through it. 
The eastern border of the valley then excavated reached the western 
base of the Kittatinny mountain. The tope of Wallpack and Hog 
Back ridges, corresponding in level with the Kittatinny valley as it 
then was, represent the valley plain of the Delaware at this stage. 
The Flatbrook and Millbrook valleys between these ridges and the 
Kittatinny mountain are of later origin, corresponding with the sub- 
valleys of the great valley on the east side of the Kittatinny range. 

The excavation of the Kittatinny valley, on the one* hand, and of 
the Delaware on the other, left the Kittatinny range between. This 
range, the axis of which is the Oneida conglomerate, came to be a 
ridge or mountain because of its superior power of resistance. The 
general principles involved in its isolation are the eame as those 
involved in the isolation of the trap ridges (see Fig. 12). The higher 
inclination of the strata, in the case of the Kittatinny mountain, gives 
the ridge steeper slopes, and the greater altitude of the region where 
it occurs, accounts for its greater elevation. 

The superior hardness of the Oneida caused it to become a divide 
at an early stage in this cycle. As a result, the tributaries to the 
Delaware from the east were small, and made little headway in this 
obdurate rock. The streams which flowed down the east slope of the 
range to the Kittatinny valley were likewise small, and during the 
whole of the long period of time involved in the development of 
the l»oad Kittatinny valley, 600 feet below the crest of the range. 
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they did nothing more than develop narrow, gorge-like valleys in 
the moantaini which merely notched its oreat. Even the Delaware, 
coonderable stream as it was, made bat a narrow valley, a part of 
the Water Gap, through the Kittatinny range daring this time. 

Calvet's gap, and the lesser gap near Catfish pond, probaUy had 
their b^inning before this time. They were probably oeoapied by 
streams in the Sohooley oyde, and these streams held their oooraes 
saffidently long in the saoceeding oyole to cat the gaps to their 
present depths. The process by which the streams abandoned thdr 
courses, leaving their former valleys through the range wind gape, is 




Fig. 19. 
Diagram illustrating a condition of drainage favorable for the development of a wind gap. 

illustrated by Figs. 19 and 20. In the first of these figures, two 
streams are represented as crossing the outcrop of a hard layer o£ 
rock. Both have cut gorges through ifc, but the gorge of ul is greater 
than that of B. The tributary Cis, therefore, in a position favorable for 
development, and its head may work back so as to tap the stream B at 
/). The result is represented in Fig. 20. The gorge formerly occupied 
by B is no longer occupied by a stream, and has become a wind gap. 
At the same time that the Delaware and the streams of the Kit- 
tatinny valley were doing the work indicated, the Musconetcong and 
Pohatcong valleys were likewise in process of excavation, and reached 
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stages oomporable with that of the Kittatiimy. Both developed 
plains of some width, and at levels somewhat lower than that of the 
Kittatinny valleyi as the streams which excavated them were nearer 
the sea. In the vidnitj of Washington, the plains then developed in 
the two valleys were at a level which is now 400 or 600 feet above 
the sea. Near Haokettstown, farther ap the Mosconetoongi the cor- 
responding plain is aboat 600 feet above tide. 




I 

Fig. 20. 

Diagram illustrating the deTelopment of a wind gap flrom the condition of drainage repre- 
sented in Fig. 19. The wind gap is below ly, where the stream B* (Fig. 19) formerly crossed the 
hard layer. 

B. IS THE HIGHLANDS. 

•The Peqoannock^ Bockaway and Wanaque riverS| crossing the 
harder crystalline schistS| excavated their valleys less rapidly than 
the rivers of the Appalachian zone. On the other hand, the schists 
were less resistant than the Oneida conglomerate of the Kittatinny 
range, and these streams were therefore able to open wider valleys 
than the Delaware where it crossed the Kittatinny mountain. Where 
the streams of the Highlands, like the South Branch of the Baritan 
fSrom Califon to Naughright, had courses along the outcrop of a 
belt of softer rock, their valleys became more capacious. But the 
valley of the South Branch was retarded in its development, even 
where the rock was easily eroded, by the fact that the stream, after 

7* 
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orosBing the rook wfaioh was an eaay prey to eroaon, ma obliged to 
cross » stretoh of obdurate rock — between Califon and High Bridge. 
The valley above, no matter how easily the rook was eroded, ooald 
not be cot below the level of the resistant rook farther down the 
stream. The renstant rook below Califon, therefore, limited the 
depth of the ytUey above. 

It was at this time that the remarkable High Bridge-Greenwood 
I^ke valley (see p^ 23) was chiefly developed. The Pegtuumoek 
aeema to have held its present oonrse tbrOBghoat the oyole, developing 
the valley which it now oeonpiee, while some of ita tribatariee, mntdi 
smaller than itself, bnt flowing on softer rook, opened vbIIctb which 
were more capadoos, thoogfa not deeper. This was eepecully tme 
in the region south of Kewfoandland. The prindplee involved are 
illostrated by the following figure. 







Flc. 31. 
DiagruQ lUunntliig candlllDiti under which tiibuurlu mty come to hkTC vallejs moeh 
wider thui tb&t or their mkin. where Che took li of uaeqiul hKidnan. The rook lepiwtnUd 
hj AAii border, aad OaX within the area B B nfler. 
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C. ON THE PIEDMONT PLAIN. 



Outside the Highlands^ on the Piedmont plain to the soatheasty 
the streams found less resistance to their work of d^radation. Mach 
of the Triassic formation base-leveled in the previous cyole had been 
covered by the Cretaceous beds. The formations of this period 
probably extended as far north as the Sourland and Watchung 
mountains^ and possibly still farther. It probably did not reach the 
border of the Highlands in the western or in the northern part of the 
State, and there is no conclusive evidence that it did so at any point. 
The Cretaceous beds covering the Trias were soft, largely uninduratedy 
and in the erosion interval which followed the uplift of the Creta- 
ceous, the streams flowing out from the Highlands doubtless cut down 
their channels with ease to such depths in the Cretaceous as the alti- 
tude of the land permitted. Then came the submergence which 
allowed the deposition of the Beacon Hill formation, and this in turn 
was followed by the uplift which brought the new formation above 
the sea. 

Since the Triassic formation is believed not to have been com- 
pletely covered by the Beacon Hill formation, some of the streams, 
as they emerged from the Highlands on the north after the uplift fol- 
lowing the deposition of this formation, flowed over, 1^, a stretch of 
Triassic rock, and then, 2^, over a surface which was covered with 
the Beacon Hill formation. Through the Highlands and to the 
border of the newly-emerged formation they occupied established val- 
leys, but below that border they were obliged to choose new courses 
across the featureless plain. 

During the period of erosion which followed the Cretaceous uplift, 
the great valley between the Palisade ridge and First mountain was 
probably begun through the agency of the southward-flowing drain- 
age. During this time, also, it is probable that the area of soft shale 
enclosed by the hard Watchung mountains on the east and the High- 
lands on the west, was being lowered by streams which had no more 
than narrow valleys where they crossed the hard trap ridges of First 
and Second mountains on their ?^y to the sea. During this time, 
also, the North and South Branches of the Baritan were doubtless 
making for themselves considerable valleys in the Triassic and Cretan 
ceous beds which they crossed after leaving the Highlands, while 
lesser streams, flowing toward the Delaware in western Hunterdotf 
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coantjy were developing valleys on that part of the Trias which had 
probably not been covered by the Oetaceoos. 

However great the depressions 1^, between the Palisade ridge and 
First moontainy 2^, between Second mountain and the Highlands, 
and S^f along the branches of the Baritan, had become before the 
Miocene- Beacon Hill sabmergence, they were filled, or largely filled, 
with the formation then deposited. When the surface emerged after 
the deposition of that formation, the streams, andannted by the 
obliteration of their previous work, attacked the new surface with 
all the vigor of youth. 

On reaching the margin of the recently-emerged Beacon Hill for- 
mation, the streams flowing out from the Highlands on the north 
found their way across it as best they might, cutting valleys in it just 
as they had in the Cretaceous before. New streams and valleys also 
came into existence on the new land surface, developing just as streams 
and valleys normally do. From this time on, the erosion history is 
relatively clear. Both the new valleys and the lower extensions of 
the old ones were dependent for their position on the slopes of the 
surface. Both were therefore eonsequeni streams. 

Plate X. shows the drainage of that part of the State which was 
covered by the Beacon Hill formation as it is conceived to have estab- 
lished itself after the uplift which inaugurated the post-Beacon Hill 
(pre-Pensauken) cycle of erosion. The drainage shown on the map 
is, in some of its details, more or less hypothetical, but of its general 
correctness there can be little doubt. It will be seen that the course 
of the drainage was different, in some important respects, from that 
which now obtains. 

The surface covered by the Beacon Hill formation may be divided 
for convenience into two parts — 1^, the area where the indurated Tri- 
assic formation (shale, sandstone, trap, etc.) beneath was well above 
sea level after the subsequent uplift ; and 2^, the area where no in- 
durated formation rose sufiBciently high to be reached by stream erosion. 
The first of these areas lay to the north, the second to the south, their 
line of junction corresponding approximately with the Fall line (see p. 
5) which separates the Piedmont plain from the Coastal plain. While 
erosion was going on in both these regions, after the uplift of the sur- 
face covered by the Beacon Hill formation, the resultant phenomena 
were different. In the former, the streams, after cutting through the 
soft Beacon Hill beds, found themselves flowing on the harder Triassic 
rook, while in the latter they continued, to the end of their history, to 
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(101) 



EXPLANATION OF PLATE X. 



This plate shows the drainage as it is belieyed to have established itself on the surface of the 
Beacon Hill fonnation. The original limit of the Beacon Hill formation to the northwest is 
suggested by the line CE or C D, to the northwest of which the streams are represented by 
dotted lines. Their courses on the Beacon Hill formation are represented by full lines. The 
shaded part of the map represents the area which was brought nearly to base-level during this 
(the pre-Pensauken) erosion cycle. 

B. H. — Beacon Hill. A. H. —Atlantic Highlands. 

(102) 
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work in formations wluoh were mainly not indorated. This distinc- 
tion is to be looked upon as no more than a general one, for the 
Cretaoeons beds beneath the Beacon Hill formation were not altogether 
homogeneonsy and some layers were measorably resistant. 

In both regions, the positions of the streams, as they established 
themselves on the surface of the Beacon Hill formation, were de- 
pendent on the slope of the snrface. ^at where the Triassic beds 
beneath the Beacon Hill formation were well above sea level, the 
streams, in coarse of time, cut through the upper formation into the 
Trias beneath. 

The surfaee of the Trias thus reached by the streams, may itself 
be divided into two parts — (a) that where no Cretaceous intervened 
between the Beacon Hill and the Trias, and (6) that where Cretaceous 
beds still remained. The Triassic surface on which the Cretaceous 
was deposited, appears to have been nearly smooth (base-leveled) 
when the deposition took place, so that in the latter of the two cases 
mentioned above, the Triassic surface reached by the streams was 




Fis. 22. 

Illastratlng the stratigraphic conditions referred to in the accompanying text 

A B^ Sea level. 

nearly plane. On the other hand, the surfiBuse of the Trias from 
which the Cretaceous had been removed before the deposition of the 
Beacon Hill formation (CD), may have been marked by more con- 
siderable valleys and inter-valley divides. There is little evidence, 
however, that the surface had been greatly roughened by erosion in 
the post*Cretaceous-pre- Beacon Hill erosion period. The whole series 
of relationships here referred to are expressed diagrammatically in 
Fig. 22. 

Had the streams of the cycle of erosion which began with the 
uplift of the Beacon Hill formation, corresponded in position with 
those of the post-Cretaceous erosion period, the streams of the former 
would have occupied the old valleys of the latter, when they had cut 
down to the proper level. But the streams established themselves 
on the Beacon Hill surface according to its slopes, and in complete 
disregard of buried valleys beneath, except in so far as they influenced 
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the topography of the sarfaoe. As a resnlty it soinetiinea happened 
that a streamy after catting through the Beacon EQll formation, found 
itself flowing on the Triassic surface in complete diBregard of the 
topography which had been developed at an earlier time. Sach 
streams are said to be superimposed. 

Where the onderlying snrfaoe of the Trias was nearly smooth, it 
was sometimes composed of rock of unequal hardness. Thus, in the 
Cretaceous erosion cycle, the r^on about Bocky hill appears to 
have been reduced nearly to base-level, the interval of erosion having 
been long enough to reduce the trap and the Lockatong shales, hard 
as they are, to about the same level as the softer Brunswick shales * 
about them. The Cretaceous beds which had covered this region had 
not been removed at the time of the deposition of the Beacon Hill 
formation. When the streams which took their courses on the latter 
had cut through the upper formations, they found themselves flowing 
across the surface of the Trias without regard to hard and soft layers. 
In such cases, also, the streams are said to be superimposed. In the 
one case they flowed on the discovered formation in disregard of its 
topography and structure, and in the other in diBregard of its itrueture 
only (see Figs. 23 and 24). 

A long series of changes in the courses of the streams must have 
followed their discovery of the Triassic beds beneath the softer beds 
above. These changes resulted in the adjudmeniy or partial adjust- 
ment, of the streams to the structure and topography of the formation 
on which they found themselves. Adjustment on the part of streams 
consists primarily in — 1^, the shifting of their courses so as to avoid, 
so far as possible, hard layers; and 2^, the shifting of their courses so 
as to flow, so far as possible, along the strike of the strata. This 
tendency to flow along the strike is especially marked where the 
strata are of unequal hardness. The methods by which these adjust- 
ments take place are somewhat complex, but they are based on very 
simple principles, the most important of which is that softer rocks 
erode more rapidly than harder ones. It was adjustment which robbed 
Culver's gap of the stream that made it, changing it from a water gap 
to a wind gap ; that is, to a gap through which water does not flow. 
Further illustrations of adjustment which took place at this time will 
be noted farther on. 

There may have been streams superimposed on the Trias, where 
Cretaceous beds intervened between it and the Miocene; but since 

* Kiimmel, Annual Report for 1896. 
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the inequality in hardness between the Beacon Hill formation and 
the Cretaeeoos was not great, the topography and stmotore of the 
lower of these formations (the Cretaeeoos) did not affect the courses of 
the streams to the same extent as the topography and stmctnre of the 
Trias. 

In the r^on where the Triassic surface beneath the Beacon Hill 
formation was not above sea level, or so little above it as not to be 
reached by the cntting streams, there was less inequality of hardness 
to cause the streams to shift their courses. Yet Uie Cretaceous beds 
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Fis. 23. 

Diagram lllustratiDg superimposUion of streams. A stream flowing in the direction A B 
has a course in disregard of both topography and stracture. 

are by no means uniform, and their heterogeneity is sufficiently 
great to have had some influence on the streams, and on the topog- 
raphy which they fashioned. 

The Haokenaaok vaUey. — In the post-Cretaceous erosion interval, a 
valley of undetermined depth had been excavated between the Pali- 
sade ridge and First mountain. During the Beacon EQll submer- 
gence, this valley was largely filled, so that, on the re-emergence of 
A- __ ^_ ^, 
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Fig. 24. 

Diagram illustrating superimposition of streams. A stream flowing in the direction A B 

has a course in disregard of structure. 

the surface in post-Beacon Hill time, re-excavation began. It was 
during the period of erosion which followed that the final excavation 
of this valley was begun, and carried, not to its present depth, but to 
a depth accordant with the stand of the land at that time. 

Except for that part of the Passaic system which comes from west 
of Second mountain, the drainage of this r^on probably corresponded 
closely with that of the present time. It is not probable that the 
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WatohuDg moantains on the one hand, and the Palisade ridge (or at 
any rate its north end) on the other, were so completely buried beneath 
the Beacon Hill formation as not to affect the surface. If these ridges 
did not exist as saoh at the time of the poet-Beacon Hill uplift, they 
must soon have assumed a ridge- like character, for erosion could not 
have lowered the hard trap as rapidly as it brought down the less ob- 
durate sands, gravels and days, which had just been deposited, or the 
shale and sandstone beneath. If, therefore, these elevations were not 
ridges or divides at the beginning of the post-Beacon Hill erosion 
cycle, they soon became such, for no streams except large. ones could 
long have held their courses across them. If, therefore, the streams 
(except the Passaic) flowing southward between the Palisade ridge 
and First mountain did not, at the outset, assume their present or 
essentially their present positions, they soon acquired them, for they 
could not have been long in adjusting themselves to the rock structure 
which they discovered as soon as they had cut through the Beacon 
Hill formation. 

Fig. 25. 

CroBS-sectlon of the Hackensack valley from Palisade ridge to the Highlands a little loath 
of the State line. The dotted line represents the surface of the valley as it is believed to have 
existed at the close of the pre-Pensaaken cycle of erosion. The fall line represents the present 
profile. 

The level to which the great valley between the Palisade ridge and 
First mountain was brought during this period of erosion is now 
marked by the low ridges and swells of sandstone or shale which rise 
100 to 200 feet above the general level of the broad depression 
in which they stand. It is not known how far erosion had proceeded 
in this r^on in post*Cretaceous and pre-Beacon Hill time, but in its 
later excavation, the valley was developed by the removal, first, of 
the Beacon Hill formation, and of any remnants of C!retaceous which 
had escaped removal until this time ; and second, by the wearing 
down of the Triassic sandstone beneath. 

The Palisade ridge to the east of this valley rises at its northern 
end 200 to 300 feet above the lesser sandstone ridges which mark the 
bottom of the valley as it was at the close of this period of erosion, 
while First mountain to the west rises 400 to 500 feet above them. 
Fig. 25 represents a cross-section of the Hackensack valley as it now 
is (full line), and as it is believed to have been (dotted line) at the 
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clofle of the erosion cycle (or partial cycle) now under consideration, 
the same cycle as that which developed the Kittatinny valley. From 
the proportions of the great valley developed at die time under con- 
sideration, it is clear that the erosion interval was long. 

Daring the development of this great valley it is probable, though 
hardly certain, that the Pompton river, after gathering in the waters 
of the Pequannock, Wanaque and Bamapo, flowed eastward across 
Second and First mountains at Little Falls and Paterson, as now. It 
is doubtful if the Bockaway joined this system, and the upper basin 
of the Passaic was quite certainly drained along another line. 

The Upper Pcusaio vaUey — It was at the time of the develop- 
ment of the great Hackensack valley that the extensive flat west 
of the Watchung mountains (later the basin of the extinct Lake Pas- 
sait) was developed; or if it had been partially developed before 
the deposition of the Miocene, and then filled by the later beds, 
it was now re- developed. The drainage from this r^on was then 
very different from that which now obtains in the same region. 
The capacious Upper Passaic basin was drained by a stream which 
crossed Second and First mountains, near Summit and Millbum 
respectively, and flowed thence direct to the sea (Fig. 4, p. 51), 
instead of following the present roundabovt course of the Passaic. 
The broad flat northwest of Second mountain was developed by 
this stream and its tributaries. That this was the course of the 
drainage is inferred from the facts already cited. The divide be- 
tween the drainage system which discharged across First and Second 
mountains at Summit and Millbum, and that which crossed the 
same mountains at Little Falls and Paterson, is not known. It 
seems quite as likely that the Boclbiway joined the lower system as 
the upper. How the Passaic river came to take its present circuitous 
course will be stated later. 

No r^on illustrates better the topographic effect of hard and soft 
rock than the upper basin of the Passaic. While the hard trap ridges 
of First and Second mountains had only broad notches cut through 
them at Millbum and Summit respectively, the country above (west 
of) these ridges, being of soft rock, allowed the development of very 
wide flats at the same time. Thus the main stream and its tributaries 
developed, above the ridges, a broad plain essentially as low as the 
level of the relatively narrow valleys across the ridges themselves. 

The extent of the erosion in this region, like that between the Pali- 
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sade ridge and First moantain^ indicates that the erosion interval was 
long. 

The branehea of the Baritan. — As in the other oasesi so also in the 
valleys of the branches of the Raritan the erosion of this period is 
not separable from that which followed the post-Cretaoeons uplift. 
From the standpoint of topography, the erosion of the two periods 
seems to belong to the same cyde. Daring this oyde, the stream 
which occupied the valley of the South Branch of the Raritan was 
cutting its upper course through relatively hard rock. From Sucoa- 
sunna Plains to Califon, the rocks were less resistant than from Gali- 
fon to High Bridge, and the valley was made more capacious in the 
former stretch than in the latter. But when the stream escaped firom 
the Highlands at High Bridge, it found itself on the Triassic con- 
glomerates and shales so soon as it had cut through such beds of the 
Cretaceous and Beacon Hill formations as may have covered them, 
and its valley was immediately expanded. For the first few miles 
of its course below High Bridge, the expansion was not great, for 
the trap of Cushetunk mountain on the one hand, and the obdurate 
beds of the Hunterdon plateau on the other, restricted its develop^ 
ment; but once beyond these formations of hard rock, the stream 
developed a valley which expanded to a wide plain. 

The same was true of the valley of the North Branch. So long as 
it and its tributaries flowed over the crystalline schists, their valleys 
remained narrow, but where they reached the Triassic shale north of 
Bedminster, they expanded promptly and formed a great plain, which 
became continuous to the south, with the plain of the South Branch. 
The extent of these valley plains is conclusive evidence of the con- 
siderable duration of the erosion interval. 

The plains then developed by these streams and their tributaries are 
now represented by the low, flat divides between Bedminster on the 
northeast and Flemington on the southwest, rising to heights of a 
little more than 200 feet above the sea. The same plain was con- 
tinued westward beyond the South Branch proper, in tiie basin of the 
Neshanic, and still farther west, through the broad depression which 
separates the Hunterdon plateau on the north from the Sourland 
Mountain plateau on the south. The configuration of this part of 
the plain, which rises toward the west, its highest portion being 
within three or four miles of the Delaware river, seems to indicate 
that the drainage between the plateaus mentioned was chiefly to the 
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eastward, by way of the Neshasicy to the Baritan river, not to the 
westward to the Delaware. The divide between these drainage 
systems is still in this position. For this there is good reason in 
the fact that along the coarse of the Baritan, as it then flowed (see 
Plate X.y p. 102), there was less hard rock than along the coarse of 
the Delaware. The former, therefore, deepened its valley more 
rapidly than the latter, and gathered to itself the drainage of the 
larger part of this area. 

In the vicinity of Somerville, nearer the main streams and farther 
down their coarses, the areas that seem to correspond with those just 
referred to are lees than 200 feet high. Soath of Millstone, and 
between that village and New Branswick, the corresponding sarfaees 
are abo«t 130 feet in elevation, and similar heights are foand on cor- 
responding surfaces about Metuchen, and between that village and 
New Brunswick, and between New Brunswick and Sand Hills, near 
Monmouth Junction. It is a notable fact that the existing remnants 
of this old surface are quite as high about New Brunswick as about 
Somerville, much Jarther up the stream. If the rock about New 
Brunswick were notably harder, this would explain the difference, 
but since, with local and minor exceptions, it is not, the explanation 
is to be sought along other lines. 

The explanation of this peculiarity of surface is probably to be 
found in the fact that the two branches of the Baritan, after joining 
in the vicinity of the village of South Branch, did not follow their 
present course much below Somerville. After reaching a point a 
little below that city, the Baritan turned southward up the present 
valley of the Millstone to the point where this stream is joined by 
Stony brook. Thence its course was up the present valley of Stony 
brook to Port Mercer, where Stony brook makes a remarkable bend. 
Thence it flowed to the southwest over the low divide (which now 
nowhere rises above 60 feet) between Stony brook and Shipetaukin 
creek, down Shipetaukin creek to its junction with the Assanpink, 
and thence down the Assanpink to the Delaware. With this course 
for thejmaster stream, it is not strange that the plain developed at 
this time should have been as high about New Brunswick, which was 
not dose to a large stream, as about Somerville, which was. 

With the Baritan flowing in this course, its valley became wide in 
the vicinity of Somerville and Millstone, where the bed-rock was 
relatively soft, and much narrower from Griggstown to Kingston, 
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where the rook was relatively hard. Below the latter point, after 
paasiiig the hard trap of Rocky hill, the valley again became wide.* 
This being the coarse of the Raritan, it is easy to understand the 
presence of the great valley plain extending from Trenton northeast to 
Penn's Neck and beyond, a valley the capacity of which is altogether 
oat of keeping with the size of the streams which now occapy it 

Since the Raritan river assamed this coarse after the aplift follomng 
the deposition of the Beacon Hill formation, it mast be that the 
Rocky Hill ridge did not then exist as a topographic feature. It 
was probably completely buried by the Cretaceous and Miocene, and 
the Raritan flowed across it unheeding, and turned to the southwest to 
join the Delaware. 

When, after catting through the Cretaceous and later formations, 
the Raritan found its channel on the Triassic rock beneath, it doubt- 
less deepened its bed less rapidly. It seems probable that the surfiuM 
of shale on either side of the trap was as high, or nearly as high, as 
the surface of the trap itself; for the Triassic surface in this region 
had been base-leveled before the deposition of the Raritan. Sub- 
sequently it had been buried by the Cretaceous, which in the succeed- 
ing erosion interval had not been entirely removed. The Raritan, 
therefore, probably found itself flowing on the trap, and on the shale 
north and south of the trap, at about the same time. 

These relationships apparently offered a good opportunity for ad- 
justment Had there been a vigorous stream working its head to the 
westward from the vicinity of Raritan bay, north of the Boekjf J3SB 
range^ it might have tapped the Raritan north of this trap ridge and 
carried it off* to the east. But the initial slopes after the uplift of 
the Beacon Hill formation appear to have been such that for some 
distance east of the Raritan the streams were flowing to it, instead of 
eastward to the sea. 

Again it might be thought that a tributary to the Delaware head- 
ing back to the east north of Rooky hillj might have reached the 
Raritan and carried it off captive to the west. But the difficulties in 
this direction were greater than in the other, since a tributary from 
the Delaware, to have captured the Raritan, would have been obliged 

* It shoald be borne in mind that the depths and widths of valleys here referred 
to are not those of the present time. The valley plains here considered are those 
developed at the time indicated-— plains which, about Bomerville, Millstone and New 
Brunswick, now stand at elevations of 130 feet to 150 feet 
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to work its head baok on the hard liookatong shalea, even if it ooald 
have avoided the trap. Meantime, the Baritan, being a Urge stream, 
was able to lower its valley aoroes the hard trap of Booky hill 
rapidly eoongh ao that no other valley heading book either from the 
east or weet,*coiild offer it a more favorable route to the sea. Henoe 
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sa Uie Rocky Hill raugs w 



it held its oonne across the Socky Hill range to the end of the oyole 
now under consideration. 

It is probable that some small streams which at the outset orosaed 
the site of the Booky HIU range, were diverted to some other course 
as soon as the removal of the softer shale allowed the trap to stand 
out as a ridge. This was probably trne, for example, of stiouns 
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which desoended to the soatheast from the Soarland 
plateau. Thus the stream (Fig. 26) headiog near A (northwest oomer 
of the map) may at the outset have followed the courses A^ B^ C, D^ to 
Stony brook ; and the stream heading at j& (southeast of the last) may 
have followed the course Ey F^ O, H. But Beden's brook, then tribu- 
tary to the Raritan (now to the Millstone), heading back from the 
Raritan, which flowed through Rocky hill, ofl^ered these streams a 
lower line of flow in that direction, and of this they were quick to 
take advantage. Thus Rocky hill, west of the main stream, became a 
divide. 

Throughout the post-Beacon Hill period of erosion, then, the 
Raritan river was tributary to the Delaware. This course of the 
Raritan river determined the direction of many tributary streams. 
The streams occupying the position of Bound brook. Green brook 
and Ambrose brook likewise flowed to the southwest as now, joining 
the Raritan not far from the village of Bound Brook. From the 
Sourland Mountain country, which is believed to have been covered 
by the Beacon Hill formation, the streams flowed partly to the south- 
west to the Delaware and partly to the southeast to the Raritan. 
From the east and southeast, streams likewise flowed to the west and 
northwest toward the master stream from the vicinity of Jamesbnrg, 
Dayton, Hightstown and Newtown. It seems probable also that 
from even farther east the drainage was toward the Raritan and 
Delaware, instead of directly to the ocean. It is well possible that 
South river itself joined the Raritan, and through it the Delaware. 

The southerly course of the Raritan below the junction of its two 
branches was doubtless determined by the initial slope given the sur- 
face at the time of its uplift, after the deposition of the Miocene. 
But below Rocky hill, instead of continuing in its southerly course 
it turned to the southwest. What was the obstacle which prevented 
it from holding its course to the south across the Coastal plain ? 

There is some reason to believe that the low belt along the Fall 
line from the head of Raritan bay to Trenton was all along a zone of 
weakness. If during the uplift after the deposition of the Beacon 
Hill formation there was a slight sag along this belt, or a lesser eleva- 
tion as compared with the territory on either side, the result would 
have been to give the surface over which the Raritan flowed, from 
Somerville to Penn's Neck, a slope to the southward, a slope with 
which the course of the stream to the latter point agreed. If there 
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was a relative depression along the belt in which the Fall line lies^ 
the Baritan ooald not have continued its coarse to the south beyond 
the axis of the sag belt (Penn's Neck), for beyond that axis the slope 
was to the north or northwest. On reaching this axis^ therefore^ the 
stream turned so as to flow along it. Since the southwest direction^ 
rather ^^ than the northeast, was chosen, it must be inferred that this 
was the direction of greater slope. 

A slight excess of uplift along some such line as X F (Plate X.) 
would have had the same effect as a depression along the Fall line^ in 
defleeting the stream to the southwest It is to be noticed that the 
Delaware river, coming down from the north, was likewise deflected 
to the southwest, and that just below the point where the Baritan 
joined it. The initial course of the Delaware may not have corre- 
sponded exactly with the present, but it does not appear to have 
departed widely from it. Such a depression, or such an elevation, or 
both, would have served to turn the Delaware river into its present 
southwest course below Trenton, at the same time that the Baritan 
was turned from the south to the southwest along the old course now 
abandoned. It does not appear that either the sag or the uplift was 
great, and perhaps the best single line of evidence for the existence 
of either is found in the course of these two streams. The course of 
the Delaware has persisted throughout all later time, but the changes 
in the course of the Baritan are among the most considerable changes 
which the drainage of New Jersey has suffered since the time now 
under consideration. The only other changes comparable in impor- 
tance are those affecting the Passaic system. 

Duration of the pre^Penaauken erorian eyoU. — The duration of the 
post-Beacon Hill erosion period, as shown by the great development 
of valley plains north of the Fall line, was great To this conclusion 
the broad valleys between the Palisade ridge and First mountain, 
between Second mountain and the Highlands, and along the North 
and South Branches of the Baritan, as well as along the courses of the 
stream made by the union of these branches, bear unmistakable testi- 
mony. On the other hand, it is to be noticed that these valley plains 
became greatly expanded only where the underlying rock was relatively 
soft. Where the streams, after cutting through the Beacon Hill forma- 
tion, found themselves on the non-resistant shales, wide valleys were 
developed ; but where they found themselves crossing the outcrops of 
trap, the valleys were not greatly expanded. While, thereforCi the 

8* 
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eroeion which followed the uplift of the Beacon Hill formation 
great enough to bring broad belts of land along the main stieama 
where the rook was softi nearly to base-levely it was not great enongh 
to bring the hard rook to the same level, except along the immediate 
channel of the larger streams. Indeed, the hard layers of trap rook, 
snoh as Rocky hill and the Watehnng mountains, isolated by the 
removal of the soft shale on either hand, were little affected, except 
where crossed by streams. Through Rocky hill, at Kingston, the 
Raritan cut no more than a narrow, gorge-like valley. While the 
Passaic, at Summit and Millbum, and the Pompton, at Little Falls 
and Paterson, cut wide valleys through First and Second mountains, 
they were still narrow as compared with the great plains developed 
by the same streams where the rock was less resistant. 

Stand of (he land. — During most of this erosion cycle, the surface 
of the Piedmont plain seems to have stood at a tolerably constant 
leveL If there were oscillating movements they are not now recorded. 
The altitude at which it stood was somewhat less than that of the 
present time; that is, the crests of the Watchung and Sourland 
mountains, cut down but little since the beginning of this cycle, were 
a little lower than now, and all of the formations now existing were 
lower than at present by an amount ranging from something more 
than 100 feet nearly to lero. 

Nomenolatuire. — ^This period of erosion lasted long enough to develqp 
extensive base-levels in the vicinity of the main streams where the 
rocks were soft From the great development of such surfaces in the 
area about Somerville, Davis proposed to call it the Somerville* 
peneplain. Elsewhere he has called it the Tertiary peneplain, a name 
which was meant especially to distinguish it from the Cretaceous 
peneplain and to indicate that it was of later development. 

Neither of these names is satisfactory, although each is based on a 
sound principle. The name first mentioned, the Somerville plain, is 
meant to suggest a locality where the plain may be seen to advantage ; 
but unfortunately for the name, Somerville does not stand on the 
plain developed at this time, but in a broad valley below it, a valley 
developed at a later time. It is true that the plain is well shown 
within a few miles of Somerville, but that does not make the name an 
ideal one. There is, unfortunately, no city or village of any con- 

* " G^eographic Development of Northern New Jersey," Proc. Bos. Soc. Nat. Hist.. 
p. 391. 
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edderable size situated apon the plain which seems to afford a good 
name for it In the Piedmont plain (Triassic), the villages of 
Franklin Park, Middlebosh, Clyde, Yoorhees, Adams Station, Deans 
Station, Ewingville, Lawrenceville, Plackamin, Bedminster, White 
Hoose, Lamington, Beaville and Clover Hill stand upon it; but 
no one of these places is sufficiently well known to make its name a 
good one for the plain. 

The name Tertiary is based on another principle, viz., that of 
giving to the plain the name of the period when it was developed. 
The name Tertiary was osed primarUy to distiDgaish this plain from 
the Cretaceous peneplain of earlier date, and to give some idea of its 
date of origin. But on this basis the name is no longer satisfactory, 
however appropriate it may have been when first suggested. The 
Tertiary periods represent an exceedingly long interval of time, and 
it is now known much more definitely than this name indicates, when 
the plain in question attained its best development A later sub- 
sidence brought much of the peneplain below sea level, and a new 
formation was deposited upon it. This formation was the Pensauken, 
and since the plain was at its best just before the submergence which 
allowed the Pensauken beds to be deposited, it is proposed to call it the 
pre^Pimaauken peneplain. This locates its time of origin in terms of 
a formation which has now been clearly defined. In time it seems to 
have been near the close of the Tertiary. 

D. THE PBE-PENSAUKEN EB06ION CYCLE IN THE 

COASTAL PLAIN.* 

While the great valleys between the Palisade ridge and First 
mountain, and between Second mountain and the Highlands, were 
being excavated, and while the broad plains along the North and 
South Branches of the Raritan were being developed, the lesser 
streams of the Coastal plain were likewise active. 

At the banning of the pre-Pensauken cycle of erosion, the Coastal 
plain in New Jersey is to be thought of as a rather featureless plain, 
the highest belt of which lay along the line X Y (Plate X., p. 102). 
From this axis there was a very gentle slope both to the northwest and 
to the southeast. Along the axis itself there was perhaps a slope to 
the northeast and southwest, for the uplift appears to have been 

* In this sub-fiection and in what follows, I have drawn largely upon data collected 
bj Mr. Knapp, and have made use of some of his conclusions. — B. D. S. 
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slightly greater aloDg its oentral portion than at either end. Uneqaal 
uplift along this line, resulting in the deformation here suggested, has 
taken place at some time, though possibly it was not until later. 

About the margins of the Coastal plain, as it emerged firom the sea 
with its oover of Beacon Hill sand and gravel, strums began to 
develop (see Plate X., p. 102). On the east and south they flowed 
directly to the sea ; on the west they flowed to the Delaware, and on 
the north and northwest, north of the axis X Y, they flowed to the 
northwest, joining the Raritan. 

So soon as formed, each of the numerous small streams began at 
once to deepen and widen and lengthen its valley. While these 
streams were much smaller than many of those (like the Raritan) 
which flowed over the Piedmont plain, they were nevertheless not so 
far behind them in the results which they efi>3Cted as their difference 
in sise might lead one to infer, for while the larger streams farther 
north were working away at shale and trap, the smaller streams to 
the south were sinking their valleys in unindurated sands, clays and 
marls. While the larger streams farther north were developing the 
great plains which have been referred to, the smaller streams likewise 
brought considerable areas within their drainage basins to the con- 
dition of fluvial plains. The river plain along one drainage system 
widened until it became conflaent with that of its neighbor systems 
on either hand, and the result was that by the end of the erosion 
cycle the marginal portion of this part of the State (see Plate X), was 
brought down essentially to base- level. To the north, this plain was 
continuous with the pre-Pensauken peneplain in the Triassic area, or 
Piedmont plain. The pre-Pensauken peneplain was, therefore, an 
area of wide extent, covering a considerable part not only of the Tri- 
assic area, as now exposed, but of the Coastal plain as well. 

While the streams were working at the borders of the Coastal 
plain on all sides, their work was very unequal. Along the western 
border flowed the Delaware, joined by a series of tributaries com- 
parable to those which flowed to the south and to the east directly 
to the ocean. Since valleys normally develop headward, it will be 
seen from the map (Plate X) that the streams of the Coastal plain 
were all headed for its central portion. It is not apparent that the 
streams flowing to the northwest had any pronounced advantage over 
those flowing to the southeast, or that the latter had any advantage 
over the former, except such as the differences in the character of the 



PHYSICAL GEOGRAPHY. 117 

rook offered; bat it is probable that the streams flowing from the axis 
X F (Plate X.) northwest to the Baritan and Delaware had rather 
higher gradients than those flowing to the southeast, and that erosion 
along the northwest side of the plain was therefore somewhat more 
rapid than elsewhere. 

In addition to the advantage of slightly higher gradients, it is 
probable that the character of the formations also favored erosion in 
the region northwest of X Y. This was perhaps not true nntil the 
streams had oat through the Beacon Hill formation into the Creta- 
ceous beneath, but the greater altitude of the surface along the axis, 
and the greater slope to the Baritan and the Delaware, allowed the 
streams to cut through the Beacon Hill formation in this region 
sooner than elsewhere. It is probable, also, that the Beacon Hill 
formation was thinner here than to the southeast, and it is certain 
that the base of the Cretaceous was higher. In deepening their 
vallejs, therefore, the streams reached the Cretaceous earlier along the 
northwest side of the plain, than in the area southeast of the axis A B. 

Beaching the Cretaceous formations beneath the Beacon Hill beds, 
the streams encountered a heterogeneous structure. The principal 
points in the structure of the Cretaceous beds which influenced the 
erosion of the cycle which followed the emergence of the Beacon Hill 
formation are (1) the slight dip of the beds to the south of southeast, 
and (2) the unequal resistance of the various layers of the formations 
themselves. 

The Cretaceous formations are divisible into three principal series. 
These are (1) the Baritan formation, lying at the base; (2) the Clay 
Marl or Matawan series, lying in the middle, and (3) the Marl 
series, including the Lower Marl, the Bed Sand, the Middle Marl 
the Lime Sand and the Upper Marl of Cook, or the Navesink, Bed 
Bank, Bancocas and Manaequan marls of Clark.* The first and 
second divisions, as well as the third, are capable of subdivision, each 
being made up of layers of different constitution and of different 
powers of resistance. 

The Baritan formation is made up of a series of beds which are 
principally clay, but which nevertheless contain seams, and in places 
considerable pockets and layers of sand and gravel. On the whole, 
the constitution of this formation is markedly heterogeneous, and 

^Annual Report for 1893, p. 334. More recently (Maryland Geological Sarveji 
Vol. I., Part III.) Clark proposes to set off the upper part of (2) and the lower part 
of (3)y under the name of the Monmouth formation. 
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heterogeneity of oompoeition favors erosion. As a whole, therefore, 
the Raritan formation is easily eroded. 

Next above the Raritan formation, and like it dipping gently to 
the southeast, lies the Clay Marl (&fatawan) series, whioh oonstitates 
the second major division of the Cretaceous. It consists of alternating 
beds of sand, day and marl, and is, on the whole, an easily-eroded 
formation. Its various layers, however, possess very unequal powers 
of resistance. Some are highly ferruginous, and in the changes whioh 
the beds have undergone since their deposition, certain portions have 
become more or less completely cemented. The cementation has fre- 
quently affected the layers of sand, converting them into sandstone, 
cemented by iron oxide. Such a layer of sandstone occurs at many 
points near the middle of the Clay Marl series, and the exceptional 
resistance which this cemented layer offers to erosion has caused it to 
give rise to notable prominences, so that, at the end of the cyde, many 
low hills marked its outcrop across the State. The sand beds where 
not cemented, and a notable stratum of micaceous day, are the least 
resistant members of the Clay Marl series, and the clay beds and the 
cemented sand have withstood erosion most effidenUy. Iron oxide, 
apparently derived from this formation, has sometimes been carried 
down by underground waters into the Raritan sands beneath, cement- 
ing them into more or less firm sandstone. 

In general, it may be said that the Raritan and Matawan forma- 
tions are more easily eroded than the uppermost division of the Creta- 
ceous, and that the streams were most effective on these formations, 
both in this cyde and the next. This was partly because of the 
greater devation of these formations. 

The third group of formations of the Cretaceous is the Marl series 
lying above the Clay Marls, or Matawan series. This series is, on the 
whole, more resistant than the beds bdow, and has been less deeply 
eroded. One result of its greater resistance to erosion is that its north- 
ern edge is marked by a steep, often scarp-like face (see 8, Figs. 1-3, 
Plate XI.) The lowermost division of the Marl series — the Lower 
Marl — is more easily eroded than the Red Sand immediatdy above it. 
The base of the Middle Marl, which overlies the Red Sand, is very 
commonly cemented, and the Red Sand — itself a more or less resistant 
formation — together with the cemented bed of the Middle Marl at 
its top, has given rise to some of the more striking topographic features 
of the Coastal plain. It is the cemented layer at the base of the 
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Middle Marl, lying on the top of the Bed Saod^ which has given origin 
to the narrow^ ridge-like divides and elongate hills in the vioinity of 
Beacon hill and Telegraph hill^ and to some of the hills between Bed 
Bank and Atlantic Highlands. Above the cemented bed at its base^ 
the Middle Marl is more easily eroded. 

The Delaware and the Baritan rivers^ below Trenton and Bocky 
Hill, respectively, both had their courses along the strike of the Cre- 
taoeoos beds. It follows that the tributaries from the southeast had 
their courses across the outcrop of the beds essentially at right angles 
to the strike, while the tributaries to these tributaries, that is, the 
streams of the third order, had courses essentially parallel to the 
master streams. Since the streams tend to bring their courses into 
parallelism with the strike of the beds over which they flow, the 
streams of the third order soon adjusted their courses to the structure 
of the Cretaceous, when not in adjustment at the outset 

It should be noted that the structure of the Beacon Hill formation 
itself was much like that of the Cretaceous, so that the adjustment 
here referred to began, and was perhaps perfected before the streams 
had out through the former to the latter. Perfect adjustment in the 
upper formation, however, might not have meant perfect adjustment 
in the lower. 

The more easily eroded beds of the Baritan and Matawan series 
offered exceptional advantages for the development of the streams 
of the third order, the courses of which were parallel to the strike. 
This system of stream adjustment facilitated the rapid degradaticm 
of the r^on, and helped the streams to develop broad plains, 
and together, a broad peneplain, almost a base-level, bordering the 
Delaware and the lower course of the Baritan. Above the peneplain 
the more resistant layers of the Baritan and Matawan formations 
rose, forming low but sometimes abrupt hills and ridges. Near the 
middle of the Matawan there is a bed of ferruginous sand, often 
cemented by iron oxide into a more or less firm sandstone. Along 
the line of the outcrop of this bed, the surface was not brought to 
base-level in this cycle, and at the end of the cycle the outcrop of 
the bed was marked by a series of low hills which still persist. 
Here belong, among others, the 121-foot hill two miles southeast of 
Bordentown, the 110-foot area in the vicinity of Mansfield, the 108 
and 106-foot hills southeast and south of Mansfield Square, the 115- 
foot hill one and one-half miles southeast of Deans Station, the 100- 
109-foot hill a mile west of Columbus, and the 103-foot hill north- 
west of Jacksonville (Burlington county). 
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The appermost member of the Clay Marl series was likewise some- 
what more resistant than that jast below, and as a result it was in many 
plaoes not d^raded to the same extent as the next nnderlying bed, 
and gave origin to low hills lying jast northwest of the soarp-like 
oatorop of the Marl series.* 

The npper portion of the Clay Marl series is, on the whole, more 
easily eroded than the lower portion, and therefore afforded g^ood 
opportunity for the development of wide valleys along the line of its 
outcrop. The easily-eroded micaceous day near the top of the series, 
and therefore but little below the base of the Marl series, tended, 
on the one hand, to push the base- plain of erosion to the southeast, well 
to the base of the marls, and on the other to make the beds of the 
Marl series, some of which were more or less cemented by iron oxide, 
atand out in a scarp-like face as degradation progressed (see Fig. 27). 
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Fig. 27. 

Proflle, partially diagrammatic, showine the effect of the iuequalitles in the Cretaceous 
beds on topography. The section is at right angles to the strike of the beds. 

The general result of the unequal resistance of these main divisions 
of the Cretaceous was to develop a belt of low land along the outcrops 
of the Baritan and Matawan series (interrupted more or less by the 
hills along the outcrop of the cemented layers of the latter), and to 
leave the outcrop of the Marl series as a belt of high land, with a 
scarp-like face to the northwest and a gentler slope to the southeast. 

The pre-Pensauken erosion cycle went on uninterruptedly, so far as 
can now be seen, until that part of the Coastal plain outside the irregu- 
lar line a, 6, o, d, €,/, Plate X., p. 102, had been brought nearly to 
base-level. At its close there was a peneplain around the eastern, 
southern and western portions of the Coastal plain. From the vicinity 
of Trenton, the plain stretched northeast to the head of Baritan bay. 
Sections I., II., III. and lY ., Plate XI. (p. 1 22), taken across this pene- 
plain along the lines i-i, j?-j?, SS^ ^-^ of Plate X., serve to show 
the profile of the region at the time. From them the extent of the 

* It is thii bed which Clark now makes the base of the Monmouth formation. 
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EXPLANATION OF PLATE XI. 



The Sections I., II , III. and IV. are along the lines 1-1, t-t, SS, and U-i, reepectivoly, of 
Plate X. In each section 8 repreeents the scarp face of the Marl series. In each flection the 
dotted lines A B represent the pre-Pensauken peneplain, and in each the dotted line Or 
repreeionts the deformed Qretaceons base-level. 

(122) 
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peneplain is seen. Eroeion of a later date has modified the surface as 
it was at the close of this cycle, bat in these sections the line A Bis 
the restored snrfiice of the peneplain as it then existed. The promi- 
nences which, in the profile, stand oat above the peneplain level, A B, 
were prominences at the close of the cycle. They stood somewhat 
higher above the peneplain at that time than now. 

From Sections I. and II. it will be seen that the peneplain A B was 
a broad flat, bordered on the northwest and southeast by high, steep- 
sided hills. In Section III., the peneplain A B \a quite as wide as in 
Sections I. and II., but the border highlands are not so high. In 
Section IV., the peneplain is much narrower, and the uplands bordering 
it to the northwest and southeast are low. By reference to Plate X., 
it will be seen that the breadth of the peneplain A B, in Section III., is 
definitely related to Bancocas creek — is, in fact, the work of this creek 
daring this cycle. 

The pre'Penaauken penq>lain in tiie bcisin of Banoooaa creek. — How 
Bancocas creek chanced to outstrip its neighbors in lowering its 
drainage basin, carrying the pre-Pensauken peneplain along its course 
far to the southeast, as indicated on Plate X., is an interesting ques- 
tion. The explanation is probably to be found in the loeal variation 
in the character of the Cretaceous and Beacon Hill terranes. These 
variations are of such a character, and so located, as to have afibrded 
the Bancocas favorable opportunity for efiective work. 

Of the variations in the Beacon Hill formation which may have 
favored eroeion in the basin of the Bancocas, little can be said, since 
the formation itself has been almost entirely carried away. The 
character of the Cretaceous beds, however, is known, and seems to 
afford an adequate explanation of the great eroeion of this creek and 
its tributaries. 

The upper Cretaceous beds are not uniform from northeast to south- 
west The Baritan and the Matawan series remain much the same 
in the basin of the Bancocas creek as elsewhere, but traced from the 
northeast the Lower Marl becomes more granular and less compact, 
and at the same time thinner. Both its change of texture and its 
diminishing thickness work to the advantage of stream erosion. The 
Bed Sand which belongs next above the Lower Marl stratigraphically, 
and which to the northeast is the most potent factor informing the obtru- 
sive range of high hills extending southwest from Navesink Highlands, 
becomes thinner to the southwest, and Mr. Knapp thinks is either 
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entirely absent in the basin of Ranoooas oreek or changes its oharaoter 
notably. La the vicinity of Rancocas creek, the Middle Marl also is 
more easily eroded than to the northeast, for in the latter direction this 
member of the Cretaceoos series is often cemented by iron oxidCi and 
has been a potent factor in developing and preserving the range of 
high hills and sharp-crested ridges of which Beacon hill and Tele- 
graph hill are examples. This " shelly marl/' as it has been called 
on account of its cementation, is, like the Red Sand, a hill-making 
bed, but in a different sense. The Red Sand bed is itself so thick in 
the northeastern part of its outcrop that it constitutes the hills, while 
the Middle Marl only furnishes a capping which helps to preserve 
their crests. This phase of the Middle Marl is entirely absent in the 
basin of Rancocas creek. The higher members of the Marl series, 
vis., the Lime Sand and the Upper Marl, are present in the basin of 
Rancocas creek, and both are eroded with facility. 

The great development of the base-level plain in the basin of the 
Rancocas is therefore to be connected with the variation in the char- 
acter of the Cretaceous beds in this region, variations which directly 
facilitate erosion. It is mentioned especially in this connection as 
affording a good illustration of the manner in which one stream out- 
strips another in the struggle for existence, when the cause is not, 
at first sight, obvious. 

Special point is given to the suggestion that it was the local varia- 
tion in the character of the Cretaceous beds which made the great 
fiat of the Rancocas drainage basin possible, by the fact that Grotto- 
wicks oreek, which was fully as large as the North Branch of the 
Rancocas, and which pushed its headwaters during this erosion cycle 
nearly as far to the southeast as did the Rancocas, was able to cut for 
itself only a comparatively narrow valley across the high marl belt 
in the vicinity of Cream Ridge, a valley two miles wide at most, 
whereas Rancocas creek at the same time totally obliterated the high 
land along the outcrop of the marls, for a distance of more than 
fifteen miles, excepting only two little cone-like hills. Mount Holly 
and Mount Laurel. 

The Beacon Hill formation, which overlay the Cretaceous, may 
have likewise favored erosion in the basin of Rancocas creek, as 
against the region farther northeast. The only reason for suspecting 
that this may have been the fact is that the Beacon Hill formation, 
just south of the basin of the Rancocas, is somewhat different in com- 



PHYSICAL GEOGRAPHY. 126 

poeition from that which lies to the northeast^ indicating that the 
material was derived from a different source. 

The variations in the Beacon Hill formation suggest that, at the 
time of its deposition^ the sediments came to the sea from several dif- 
ferent soorces by several different routes. Two of these were the 
Delaware and Schuylkill rivers. The material brought down by the 
Delaware was spread out near its mouth in the form of a huge fan^ 
while that brought down by the Schuylkill^ reaching the sea water 
near the present site of Philadelphia, was likewise spread out in 
another huge fan southeast of Camden. The Rancocas creek occupies 
the poeition which, it is believed, marked the contact of the Delaware 
fan with that of the SchuylkilL It is well possible, therefore, that the 
depoeitional surface along the line of this creek was slightly lower 
than that on either hand at the outset If this be true, it would have 
favored the ready development and the rapid progress of a stream in 
this locality, in which case the Rancocas had an advantage over its 
neighbor streams from the beginning. 

The structure of the Cretaceous — the more resistant Red Sand and 
Middle Marl overlying the less resistant Raritan and Matawan for- 
mations — gave the pre-Pensauken peneplain on the northwest border of 
the Coastal plain an abrupt southeastern limit. Along the course of 
the Delaware there was a similar scarp along the east base of the pene- 
plain. This was especially true south of Cooper's creek, where the 
uplands lying east of the peneplain often present an abrupt front 
to the west Here, however, the scarp was formed by the Beacon Hill 
(and Miocene), especially where the gravel member of the Beacon Hill 
was sufficiently heavy to form a protecting cap for the underlying 
sands. The Beacon Hill gravel here served the same function in the 
development of topography as the Red Sand and the Middle Marl far- 
ther northeast That the Marl series does not here play a more con- 
spicuous part is due in part to the fact that its surface was not suffi- 
ciently high above sea level. 

All along the west side of the Coastal plain the tributaries to the 
Delaware developed plains like that of the Rancocas, but less extensive. 
The streams flowing south and east to the ocean, the Maurice river, 
the Great Egg Harbor river, the Mullica river, Toms river, the 
Manasquan river and Swimming river, were likewise developing 
valley plains along their courses — plains which, individually, were 
comparable with the plains of the tributaries to the Delaware. The 
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Mallioa and Great Egg Harbor rivers^ especially, suooeeded in 
developing wide plains, which extended well back into the heart of 
the Coastal plain. The plain of the Mallica, developing from the 
east, extended so far west as to virtaally meet the head of the plain 
of the Ranoocas, which was developing from the west At the doee 
of the cycle, the central portion only of the Coastal plain remained 
well above the peneplain level. Even this was much dissected by 
valleys. 

The itand qfthelandin the Oo€UitcU plain during the pre-PefMOuken 
eroeion oyofe. — ^It is now possible from the topography at some points 
on the Coastal plain to determine the approximate stand of the land 
at the time this erosion was in progress. This is determined by the 
present altitude of remnants of the old peneplain which most have 
been developed not far above sea level. Li this way we learn that 
the Coastal plain did not at that time stand as high as now. Li the 
vicinity of Beacon hill, the present summit of the elevations stood 
about 260 feet above sea level ; that is, about 150 feet lower than now. 
The summit of Mount Holly stood about 150 feet above the sea, or 
about 30 feet lower than now. At Glassboro the surface of the land 
was only about 90 feet above the sea, an elevation somewhat less 
than the present. From these* relative elevations it is dear that the 
surface between these points has since undergone differential uplifiU 

Defamudion. — ^The Mount Pleasant hills are nearly as high as the 
Rocky Hill range, which belongs to the Schooley cycle, but the forma- 
tions out of which the Mount Pleasant hills were carved were not yet 
in existence when the Schooley peneplain was developed. It is clear, 
then, that in post-Cretaceous time the Cretaceous formation and all 
that lay above it along the line of this range of hills, was elevated 
more than the south edge of the Schooley peneplain. Carried south- 
east from the Rocky Hill range to the region of Clarksburg with the 
same slope which it has farther north, the Schooley peneplain would 
have declined nearly to sea level. 

Extent oj eroeion in the Oo€UitcU plain in the pre-Peneauken oyde of 
eraeion. — ^The Navesink-Clarksburg range of hills gives some due as 
to the levd from which the pre-Pensauken peneplain was cut down. 
These devations rise, in the Mount Pleasant hills, 250 feet, and in 
the vidnity of Clarksburg 200 feet, above the peneplain to the north, 
so that the lowering of the surface in this part of the Coastal plain in 
the pre-Pensauken cyde was as great as in the Piedmont plain. 
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Soatheast of the Navesink-Clarksburg nuige of hills^ a very large 
part of the surface of the State was low at the end of the pre-Pen- 
sanken erosion oyole. Maoh of it had never been high, and on it 
bat little erosion had taken place. That part of it which had been 
elevated to sufficient altitude had suffered erosion to such an extent 
as to be largely reduced to low levels^ though its surface was still 
marked by some notable elevations^ and by some rather broad inter- 
stream areas which had not been brought low. 

A mbcrdinaU uplift. — ^There are some phenomena of the Coastal 
plain which indicate that just before the subsidence which allowed of 
the deposition of the next succeeding formation, the peneplain already 
developed was lifted slightly, rejuvenating the streams, and causing 
them to cut narrow gorges in the surface of the peneplain. Thus the 
stream (the Baritan) occupying the valley of the Millstone had cut 
a valley 60 feet below the level of the peneplain at Kingston just 
before the deposition of the next formation, and the Bancocas creek 
sank its channel 60 feet into the peneplain, at the same time. Either 
by erosion or tilting, the area north of the Baritan and east of New 
Brunswick was brought below the general peneplain level. 

The pre-Penaauken pmepUkin in the Oacutal plains oonUnwnu mth 
that in the Piedmont plain. — The pre-Pensauken peneplain about the 
border of the Coastal plain was continuous to the north with the 
plain developed at the same time in the Triassic plain (see pp. 99-116). 
The smaller difference in the character of the rock in the Coastal 
plain, and its lesser elevation, caused the relief to be less than in the 
region farther north. 

THE CL06B OF THE PBE-PENSAUKEN EBOBION CYOLB. 

At the close of the pre-Pensauken cycle of erosion the surface of 
the region which had been covered by the Beacon Hill formation 
presented an appearance very different from that which characterized 
it at the beginning of the cycle. Instead of the featureless plain of 
the beginning, there were, at the close, broad, flat plains of sub- 
aerial degradation along the streams, above which stood hills and 
ridges in bold relief. In the Piedmont plain, erosion had taken away 
the soft covering, and the soft surroundings of Sourland and the 
Watchung mountains, leaving them isolated much as now, their 
summits being 400 or 600 feet above the sea. Bocky hill, likewise. 
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had had its oovering and its sarroandings removed, so that it stood 
oat as a range 300 feet or more above the sea, and trenched, along 
the ooorse of the Raritan, to a depth of nearly 300 feet. Along the line 
(X Yj Plate X., p. 102) which, at the beginning of the cycle, was the 
axis of a plain sloping gently to the northwest on the one hand, and 
to the southeast on the other, there was, at the close of the cycle, a 
series of high, steep-sided hills, standing out above a flat lowland 200 
feet or so below their snmmit Stated in other terms, the topographic 
featuiee which aie now moBt striking in all the region onoe oovered 
by the Beacon Hill formation were developed by the dose of the 
erosion cycle we have been considering. Since that time they have 
undergone relatively little change. 

The details of the work accomplished by the streams about the 
soaihem and eastern borders of the Coastal plain of the State is less 
well known. This is partly because the r^on has been less carefuUy 
worked, and partly because subsequent submergence and deposition 
have obliterated in part the work done in this region at this time. 

The interval of time necessary to accomplish the erosion results 
sketched above was a long one. It was sufficiently long for the 
development of a peneplain ten to twenty miles wide and 100 miles 
long, bordering the Delaware river and extending northeast to Raritan 
bay. From the northwestern edge of this peneplain, material to the 
depth of something like 300 feet had been removed, and from the 
southeastern edge one-half to one-third as much. Along the north- 
west side of the peneplain between Trenton and Raritan bay, the 
material borne away was mainly Beacon Hill and Triassic shale and 
sandstone, while along the southeastern side it was mainly Beacon 
Hill and Cretaceous. 
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SECTION VII. 

THE PEN8AUKEN SUBMERGENCE. 

After the development of the pre-Pensaaken peneplain to the extent 
indioated^ the erosion cycle which had developed it was brought to an 
end by a sabeidenoe which affected nspch of the State. The extent of 
the sinking was such that not only tne^Pensaaken peneplain bat some 
of the adjacent lands of slightly higher elevation were brought beneath 
the waters of the ocean. It was daring this depression that the Pen- 
saoken formation was deposited^ and hence the submergence may be 
known as the Pensauken submergence. 

Considerable areas of the State were not at this time brought 
beneath the sea^ and upon such areas erosion continued much as in the 
pre- Pensauken cycle. This was true for all areas which remained in 
such an attitude that the gradients of their streams were not dimin- 
ished. In the southern portion of the State, and perhaps in the lower 
lands elsewhere, the gradients of the streams were diminished, and 
here the streams began a new phase of activity, depositing where they 
had previously eroded. 

If the emergence of the Beacon Hill formation from the sea be 
called the first event in the topographic development of southern New 
Jersey, and the erosion which followed the second, the submergence 
here referred to constitutes the third. The extent of the submergence 
and its effect upon the distribution of land and water may be inferred 
from the accompanying map (Plate XII., p. 130), which shows the 
distribution of land and water at the time of submergence. It will be 
seen that the land subsided to such an extent as to drown the Delaware 
river at its lower end, allowing the sea to pass up its valley and over 
the peneplain which had been developed along it as far as Wilburtha 
and Washington's Crossing, and that from Trenton, northeastward to 
Baritan bay, it covered the pre-Pensauken peneplain as developed 
both on the Cretaceous and on the Triassic beds, forming a broad 
sound which connected Raritan bay with Delaware bay. The eastern 
and southern borders of the State were likewise submerged, though 
knowledge of the facts in this part of the State is at present less 
definite. 

9* 
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It will be seen that at this time the Delaware river had its mouth 
io the vicinity of Wilbartha; that Stony brook^ instead of joining the 
Raritan as it had done before, flowed directly into the sea ; that the 
Raritan river no longer joined the Delaware, bat that its North and 
South Branches reached the ocean, or the sound, separately, north and 
west of Somerville. It will be seen further that at the margin of the 
sound the sea washed the base of First mountain, Sourland moun- 
tain and Rocky hill, and passed as a narrow strait through the gorge 
which the Raritan had previously cut through Rocky hill. The east 
side of this hill was, therefore, an island. Southeast of the sound a 
considerable area of the Coastal plain appears to have remained above 
the sea, constituting a large island. Northwest of the main island, 
Arney's mount. Mount Holly, Mount Laurel, Big Mannington hill 
and a few other isolated points, which had remained as monadnocks 
on the pre-Pensauken peneplain, were not submerged, but they con- 
stituted small, low islands. In Monmouth county there were like- 
wise several islands northwest of the large one. Thus a considerable 
area centering about Beacon hill and some smaller areas lying farther 
south remained above the sea. The depressions between these minor 
islands represent the sites of valleys of the pre-Pensauken cycle of 
erosion. 

All the streams of the Coastal plain were greatly shortened by 
having their lower portions drowned. The same is true to a lesser 
extent of the streams coming down towards the old course of the 
Delaware from the Pennsylvania side. 

It is not to be understood that the subsidence took place suddenly. 
The land probably sank slowly, and the conditions indicated on the 
map are those which existed when the subsidence reached a maximum. 
At an earlier stage, the Delaware joined the sea farther south, and at 
the same time all of the other rivers, shortened at their lower ends by 
the sinking, had their debouchures in a different position. 

It was in the shallow sound extending from Raritan bay to Dela- 
ware bay that the Pensauken formation was chiefly accumulated. 
The material deposited was no doubt derived partly by wave action 
from the adjacent shores, and partly by streams flowing into the 
sound. On the northwest side, stream action was more important 
than on the southeast, since the streams were more numerous and 
larger. On the other hand, shore erosion may have been quite as 
effective on the southeast side, since the formations on this side were. 
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on the whole^ an easier prey to the waves. It shoald he stated^ how- 
^ver, that distinct erosion features developed by the waves are not 
to be found in great perfection. Mnoh of the way between Trenton 
Junction and Lawrenoeville, where the underlying formation is Bruns- 
wick shale, there is an indistinct terrace at the level of 120 to 130 
feet, which is perhaps due in part to wave action. The material 
acquired by the waves in the cutting of this bench, so far as it is 
wave-out, should be found in the deposits made a little farther out in 
the sound. In harmony with this suggestion the Pensauken forma- 
tion deposited in the sound contains its highest percentage of Tri- 
assic material in the vicinity of this shore line, but even here the 
^eat body of the material deposited seems to have been brought in 
by the streams which flowed from the Highlands to the north. 

The amount and nature of the material brought down by the 
streams at this time suggest that their activity was not checked 
during this period, and that therefore their gradients were not 
diminished. Indeed, judging from the constitution of the deposits in 
the sound, their activity would seem to have been exceptionally 
great. This argues either that their gradients were increased, or that 
they were greatly swollen. The former condition of things would 
•exist if the northwestern part of the State did not participate in the 
sinking which brought much of the southern part of the State below 
the sea level ; the latter, if there was melting ice in the drainage 
basins of the southward-flowing streams. There is some reason for 
believing that the latter suggestion represents the fact, and that the 
Pensauken formation, though deposited beneath the sea, corresponds 
in age with the oldest formation of glacial drift. 

The northern part of the State is made up of rocks of various sorts. 
So also is the eastern part of Pennsylvania, which drained into this 
sound. The headwaters of the larger streams from northern New 
Jersey flowed down from regions of crystalline schist, shale, lime- 
stone, sandstone, conglomerate, etc., of Palaeozoic or greater age, 
while their lower courses crossed the Triassic beds. Some of the 
shorter streams flowing into the sound had their entire courses on the 
Trias. The Schuylkill river had its headwaters in the Palsdozoic 
rocks of the Appalachian mountains, while its middle course crossed 
the Triassic beds, and its lower course the schists and gneisses about 
Philadelphia. Lesser tributaries gathered materials from less-wide 
sources. These various streams coming down from the northwest 
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deposited their load chiefly in the northern or northwestern part of 
the sound. 

The smaller streams entering the sound from the southeast carried 
materials of a different sort. The formations from which they 
acquired their load were sands, clays and marls, with a lesser amount 
of gravel. The shore of the sound on this side was probably some- 
what irregular, for it was the streams from the southeast which had 
been most active and most efficient in the development of the pre- 
Pensauken peneplain. Submergence carried the Pensauken waters 
up the basins of these streams as far as they had been peneplained^ 
thus giving rise to a series of bays, separated from one another by 
the former divides between the streams. The southeast shore of the 
seund was therefore irregular (see Plate XII.), and along it there was 
much shallow water. 

The waters of the sound worked over many of the incoherent beds 
of sand, marl, clay, etc., mixing them to a greater or lesser extent 
with one another, and depositing the materials again near the source 
whence they had been derived. The materials handled by the waters^ 
were doubtless shifted more or less along the coast line, and so dis- 
posed in their deposition as to diminish the irregularities of the coast. 
Materials were also doubtless transported more or less from the land 
toward the axis of the sound. The sound, therefore, was receiving 
deposits from two main sources — first, from the northwest, and, 
second, from the southeast. The line of deepest water was probably 
northwest of the middle of the sound, since that was the line of the 
greatest streams in the development of the pre- Pensauken peneplain. 
It is probable, too, that more material came to the sound from the 
northwest on account of the larger size of the streams coming in from 
that direction. 

Now the material derived from these different directions differed 
in its constitution, being derived from very dissimilar formations. 
The approximate line to which material was brought from the north- 
west and from the southeast respectively is indicated on Plate XIL 
by the line A B, Southeast of a narrow belt, the general position 
of which is marked by this line, the Pensauken deposits were de- 
rived from the southeast. Northwest of it they were brought in 
from the northwest, while along it there is more or less mixture of 
materials derived from the two directions. The relative areas of 
Pensauken on the two sides of the line do not represent relative 
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"volnmes^ for the formation was, on the whole^ considerably thicker 
northwest of this line (averaging 1 5 to 25 feet) than southeast of it 
'(averaging not more than one-third to one-half as much). 

Generally speaking, the material of the Pensanken formation was 
coarsest near the shore, and finer and finer toward the line AB. It is 
notable, too, that the coarsest material is most abundant near the 
debouchures of the streams coming into the sound from the north. 

The topographic effect of the deposition of the Pensanken formation 
was to even up the surface of the Pensanken peneplain, lifany minor 
depressions in it were filled. The sharp and considerable depressions 
which seem to have been made in it just before the end of the pre- 
Pensauken erosion cycle (see p. 127) were obliterated. Some of the 
low elevations were buried, or made less conspicuous, by having the 
surrounding surface built up by the new deposits. At the end of 
the deposition, the bottom of the sound was a nearly level plain, with 
its lowest axis along the line A B (Plate XII.), and with very gentle 
slopes toward this axis from either side. 

Of the Pensanken formation, along the Atlantic coast, it need only 

be remarked that it is made up of sediments of local origin, being 

derived from the Beacon Hill gravels and sands, or, to the north, from 

the Cretaceous and Beacon Hill. The formation is thin, and its effect 

•on the topography of the border of the Coastal plain was not great. 
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SECTION VIII. 

THE UPLIFT FOLLOWING THE PENSAUKEN. THE 
POST-PENSAUKEN CYCLE OF EROSION. 

CHANOE8 IN DRAINAGE. 

The deposition of the Pensauken formation was brought to an end, 
80 far as New Jersey is ooncemed| by the uplift of the surfiure- on 
whioh it had been aooumulated. This uplift was sufficient to bring 
most of the southern part of the State somewhat above its present 
level. It was therefore more than sufficient to connect the island of 
southeastern New Jersey (see Plate XII.^ p. 130) with Pennsylvania 
on the west, and with the northern part of the State on the north. 
Thus the Pensauken sound was eliminated and the former geographic 
relations re-established. Along the line of the Delaware, the uplift 
seems to have been greater to the north and less to the south, though 
the difference was not great In the vicinity of Trenton, the Pen- 
sauken surface was brought to an elevation of about 110 feet, while 
further south it was slightly less. Along that part of the sound run- 
ning from Trenton to Raritan bay, the uplift was slightly greater ta 
the northeast than to the southwest. 

As a result of the emergence, the mouth of the Delaware river was 
transferred from the vicinity of Wilburtha to Delaware bay. This, 
the largest river concerned, became the master stream for all the 
drainage of the Coastal plain flowing to the northwest, and helped 
to determine their positions. It flowed southeast to Trenton and 
then turned in a southwesterly direction, following essentially the 
course which it possessed in the pre- Pensauken cycle. This course 
must have been chosen as a result of the slope of the Pensauken plain 
as it emerged from the eea. It would suggest that along an axis 
corresponding with the line x y (Plate X., p. 102) — a line which 
had probably been an axis of differential elevation at an earlier time — 
the uplift at this time was greater than to the northwest, thus deter- 
mining the course of the Delaware. The excess of uplift along this 
axis necessary to turn the river to the southwest, below Trenton, 
would have been slight With uplift along this line, the Delaware 
would have been obliged either to turn to the northeast to Raritan 
bay or to the southwest to Delaware bay. The former would have 
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been the shorter ooorsei bat the fact that it ohose the latter shows 
that the greater slope was in this direction. 

The bed of Pensanken sound (see Plate XII.) was nearly level when 
the sinking which brought it below sea level took place. Daring the 
period of submergence the surface was made still more nearly level by 
having its depressions, slight as they were, partially or wholly filled by 
the deposits of the Pensanken formation. As the bed of Pensauken 
sound emerged, it was therefore a plain, relieved only by very slight 
undulations. On either side of this plain there were streams in well- 
defined courses throughout the Pensauken period. As the bed of 
ihe sound re-emerged, these streams, on reaching the site of the 
former shore, were obliged to choose new courses across the newly- 
emerged and uneroded Pensauken plain. 

The streams which had been tributary to the sound from the south- 
east during the time when the Pensauken formation was being accu- 
mulated, continued their courses to the Delaware. The courses 
which they at first chose may not have been, in all cases, the courses 
which they now possess, but the present courses are the original ones, 
modified by such adjustments as have been accomplished in later 
time. 

Plate XIII. shows the drainage which established itself on the 
surface after the Pensauken emergence, as nearly as can now be de- 
termined. Those portions of the streams in full lines represent the 
portions which persisted throughout the period of Pensauken deposi- 
tion, while the dotted portions represent the post-Pensauken portions. 
Mr. Knapp believes that certain peculiarities of the streams in the 
region formerly covered by the Pensauken, find their explanation in 
the peculiarities of that surfiice at the time of its emergence. In the 
Pensauken sound, as already indicated, the chief deposition seems to 
have been on the northwest side, where the average depth of the 
formation is fifteen feet or more. On the southeast side the depo- 
sition was less, and along the line of junction of deposits made from 
the northwest and from the southeast respectively, slight depressions, 
due to the lack of filling, were sometimes left. On the emergence of 
the Pensauken surface these depressions are believed to have influ- 
enced some of the streams, causing them to assume courses which were 
not direct to the Delaware. In this manner, Mr. Knapp thinks, is 
to be explained the peculiar course of the south branch of Banoocas 
creek, the waters of which flowed to the northeast and then to the 
north, before joining the north branch, when a much more direct 
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coarse woald have been to the west, via Pensauken or Cooper's creek, 
to the Delaware. Cooper's creek likewise has a branch from the 
sonth which might have foand a more direct coarse to the Delaware 
by way of Timber creek. Timber creek also has its longer branch 
on the south side, and the same is trne of some of the other streams 
in the same region. In the case of Rancocas creek, the stream which 
drained the same area in the pre-Pensaaken cycle of erosion had a 
coarse similar to that of the present stream, and the depression then 
developed appears not to have been completely obliterated by the 
Pensauken deposition. 

The streams along the soatheastem and eastern side of the Coastal 
plain have been studied in little detail soath of the Manasqaan, but 
their general course would seem to have been as indicated on the 
map^that is, essentially as now. 

The Baritan ay stem. — The most considerable difference between 
the drainage of the poet- Pensauken and pre-Peneauken cycles, as 
shown by a comparison of the drainage of Plate X. with that of 
the present time, lies in the Raritan system. On Plate XIII. 
the Raritan river is represented (doubtfully) as having assumed its 
present course. This would mean that after the union of the two 
branches of this stream on the emerged Pensauken surface, the waters 
found a line of easier escape to the eastward than to the southward 
by their former route. At the same time, if this view be correct, the 
headwaters of the Millstone, rising in the higher parts of the Coastal 
plain, flowed northwest across the Pensauken plain in the direction of 
slope ; but instead of joining the Raritan south of Princeton, and 
flowing thence to the Delaware, as in the earlier cycle, it followed the 
old course of the Raritan to the north, joining the main stream as 
now, below Bound Brook. This course for the Millstone would mean 
that the rise following the deposition of the Pensauken formation was 
less along the present lower course of the Millstone than in the vicin- 
ity of Rocky Hill and the r^on to the south, for the Millstone flowed 
up the old valley of the Raritan. 

The best reason for believing that the Raritan assumed its present 
course on the emergence of the Pensauken formation lies in the fact 
that a change at this time seems rational. Its channel from Somer- 
ville to Rocky Hill had been filled by the Pensauken beds, as also 
from Kingston to Trenton. It therefore was obliged to choose a new 
course across the Pensauken plain, and a trivial difference in uplift 
might have been sufficient to determine the new course to the east 
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EXPLANATION OF PLATE XIII. 



Plate XIII. shows the drainage relationships as they are believed to have established them- 
■elves after the uplift following the deposition of the Pensauken formation. 1 he areas where 
the streams are represented by full lines are the areas not submerged during the Pensauken 
period. The areas where the streams are represented by dotted lines are the areas where the 
Pensauken formation wis exposed after the uplift which closed the epoch. The dotted streams- 
were consequent upon the Pensauken surface. 
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If the Raritan changed its coarse at this time^ its lower coarse 
shoald be that of a saperimpoeed stream — that is^ the stream shoald 
have taken its new coarse according to the slope of the Pensaaken 
formation^ withoat regard to the stractare of the Triassic beneath* 
Now, the valley of the Baritan, from the point where it receives the 
Millstone to Raritan bay, has the characteristics of a valley devel- 
oped by a saperimpoeed stream. It is not in harmony with the strac- 
tare of the rock, bat rans in a coarse which is in complete disregard 
of it Bat this can hardly be constraed as an argament for the change 
in the coarse of the stream at this time. 




^^t*BAy 



Fig. 28. 

Diagram illustrating the alternative hypothesis coDcerning the change of course of the 
Raritan. The small stream flowing into Raritan bay has only to eat its head back into the land 
a short distance to capture the Raritan. 

The alternative hypothesis concerning the Raritan seems to be that 
after the re- emergence of the Pensaaken sarface, it continaed for 
a time to flow in its old course, via Rocky Hill to Trenton, bat 
that a valley, developing headward from Raritan bay, worked back 
so as to tap the Raritan near the mouth of the Millstone and lead it 
off captive to the eastward. It would not be necessary to suppose 
that this robber valley was completely developed in post-Pensauken 
time. It might have been largely developed in pre-Pensauken time 
— that is, it may have been nearly ready to draw off the Raritan in 
this direction befoie the Pensauken submergence. During the period 
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of erosion following the deposition and emergence of this formation, 
this valley may have been re-exoavated and enlarged, so as to accom- 
plish that which had not been accomplished before. If this valley 
was originally developed on the surface of the Beacon Hill formation, 
as this hypothesis assumes, its stream would have been superimposed 
on the Trias, when the overlying formation had been cut through. 
The lack of adjustment of the valley to the structure of the shale is 
therefore not an argument for or against either hypothesis, as distinct 
from the other. Between these two hjrpotheses the evidence is not 
conclusive. On the whole, the former seems the simpler, but there 
are some meagre indications, which will be mentioned later, that the 
Raritan continued to hold its old course till a time much later than 
that now under consideration. 

On the emergence of the Pensauken plain, the course of Manalapan 
creek departed widely from that which it now has. It probably 
flowed northward, to the vicinity of Lawrence brook, and from that 
point may have flowed down the present valley of that stream, or 
may at first have passed by way of Ten Mile run to the Millstone. 

The d^radation of the Pensauken formation b^an with the estab- 
lishment of drainage upon it. So far as it was concerned, this was 
the first cycle of erosion. The uplift which closed the Pensauken 
period was also felt outside the area which had been covered by water 
during that period. The streams which had developed broad flats 
and plains in the pre- Pensauken cycle were rejuvenated by the eleva- 
tion of their basins, and for them a new cycle of erosion was inaugu- 
rated. It was during this cycle that many of the minor topographic 
features of the State were developed. 

POST-PENSAUKEN EB06ION IN THE HIGHLAJND6 AND ON THE 

PIEDMONT PLAIN. 

It was during the poet-Pensauken erosion cycle that the sub- valleys 
200 to 300 feet deep in the bottom of the Great Kittatinny valley 
(see p. 14), were worked out, transforming the flat plain of the 
previous cycle into the rolling plain of to-day. During this cyde^ 
the streams of the Highlands, many of which, on account of the ob- 
duracy of the rock, had never developed wide valleys, continued to 
deepen their courses. 

Much of the Triassic surface remained land during the Pensauken 
submergence, and on this the streams were at work while the Pen- 
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sauken was being deposited elsewhere. Bat with the Pensaaken 
emergence these streams were qniokened and lengthened^ and entered 
upon a new period of activity. It was at this time that the streams 
between the Palisade ridge and First mountain cut oat the minor 
valleys 100 to 160 feet deep below the level of the pre-Pensaaken 
peneplain of the region (see Fig. 25, p. 106). 

In the region where the Trias had been covered by the Pensaaken — 
that is, along the northwest side of the old Pensaaken soand — the 
history of the streams was somewhat different from that where this 
formation was not present. At the oatset the streams took consequent 
courses upon the Pensauken plain, as already described, and as indi- 
cated on Plate XIII. (p. 136). But the Pensaaken formation was 
thin, and the streams soon cut through it into the harder beds be- 
neath, and thereupon began that series of adjustments which streams 
mast always undergo, when, having cut through one formation, they 
reach a lower one and find themselves out of harmony with its slopes 
and structures. 

It was during this period that the valleys in the Triassic area below 
the level of the pre-Pensauken peneplain were cut. Even consider- 
able plains were opened out along the larger streams. Thus the 
Baritan developed a valley plain of great width between the point of 
union of its branches and New Brunswick, and its tributaries from 
the direction of Plainfield did a comparable work. The following 
profile, from north of the village of Baritan to near Middlebush, 
gives a better idea of the work of this cycle in the area of the Bruns- 
wick shales than description can, though farther from the main streams 
the erosion was less. The dotted line represents the pre-Pensauken 
peneplain, and the full line the present profile. 



Fig. 29. 

Profile fh>m a point a mile north of the village of Raritan to a point near Middlebush, illut- 
trating the amonnt of erosion accomplished in this region in the post- Pensauken cycle of ero- 
sion. The pre-Pensauken penelain is represented by the dotted line. 

North of Rocky hill the few areas now rising to the 130-foot level 
about Franklin Park, East Millstone, Raritan, Findeme, New Dur- 
ham, Plainfield, etc., have traces, and sometimes considerable beds of 
Pensauken gravel. These remnants represent the pre-Pensauken 
peneplain on which the Pensauken was deposited. The 140-foot hill 
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one and one-qoarter miles east of Griggstown, and the 163-foot hill 
two miles east, both of which are capped by five to twenty feet of 
Pensaaken gravel, and the 169 and 176-foot hills north of the Rari- 
tan, also capped by Pensaaken, indicate something of the level of the 
Pensaaken sarface and something of the amoant of degradation since 
the Peosauken sabmergenoe, and therefore in the post-Pensaaken 
cycle of erosion. Most of the Pensaaken deposited in the area 
between the Palisade ridge and First moantain, an area now covered 
by drift, was worn away before the invasion of the region by the ice 
of the last glacial epoch. If any remnants of it remained the ice 
itself destroyed or baried them. Only near its edge, at some points 
between Metachen and Perth Amboy, does the last glacial drift over- 
lie the Pensaaken. 

Between Princeton and Trenton Janction and Trenton, considerable 
remnants of Pensaaken still remained at the close of the post-Pensaa- 
ken cycle. The streams, sach as Shipetaakin and Shabakank creeks, 
had cat throagh the Pensaaken and' into the shale beneath, bat the 
Pensaaken was left on the divides. North of Rocky hill, and soath 
of First moantain and the terminal moraine of the last glacial epoch, 
erosion was more saccessfal in removing the Pensaaken, so that by 
the dose of this cycle there remained bat a few isolated remnants of 
it, separated by broad stretches of bare Triassic shale, over which 
were scattered occasional pebbles and cobbles to mark the former 
presence of this formation. Not only was the Pensaaken removed, 
bat the well-developed pre-Pensaaken peneplain beneath was so eaten 
into by erosion that bat few remnants of it persist, except where Pen- 
saoken gravel-beds are foand. The part of the peneplain north of 
Rocky hill differed from that to the soath, in that the Pensaaken 
formation had been mainly removed, and the Pensaaken peneplain 
itself largely destroyed in the former region, while considerable areas 
of the formation remained in the latter. 

The effect of the erosion of this cycle was the destraction of the 
flatness of the Pensaaken plain-level, and its transformation into 
a rolling plain instead, bat since the land was not high the relief 
developed was not great. The erosion period lasted sufficiently long 
to allow the streams to remove most of the Pensaaken north of the 
Fall line, as well as mach of it to the soath, and to allow the larger 
streams to cat aboat as deeply into the soft Branswick shales as the 
stand of the land permitted. 
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THE POST- PENS AUKEN EROSION CYCLE IN THE 

COASTAX PLAIN. 

Further to the soatheast, over all that part of the Coastal plain 
which had been covered by the waters of Pensaaken sound, the 
streams found themselves on the Cretaceous beds as soon as they had 
cut through the Pensauken, and the history of the topography of the 
areas where the Baritan and Clay Marl beds outcrop, so far as it is 
poet-Pensauken, is really the history of the adjustment, or attempted 
adjustment, of the streams to the Cretaceous beds beneath. The 
general facts concerning the structure of the Cretaceous beds have 
already been given (pp. 117-9). The area where the Baritan for- 
mation outcrops had been nearly base-leveled in the preceding cycle, 
and the post-Pensanken streams had only to cut through the thin 
veneer of Pensauken sand and gravel to find themselves superimposed 
upon it. Where the streams flowed upon the clayey portions of the 
Baritan, they cut their valleys less rapidly ; where they found them- 
selves upon the layers or huge pockets of sand their growth was 
rapid, and their valleys became wide. An illustration of a broad 
valley developed where the conditions were favorable, is found in 
Cheeeequake creek, the valley of which is a mile wide, and no more 
than two and one-half miles long, and forty to seventy feet deep. Its 
great size is due to the fact that it was located on one of the huge 
sand pockets which afiect the formation. 

The diverse character of the various beds of the Matawan forma- 
tion has. already been pointed out (p. 118). This variety had in- 
fluenced erosion in the preceding (pre-Pensauken) cycle, and at its 
close the surface where the Matawan formation outcrops was not 
regular, though most of it had been brought low. During the 
erosion of the post-Pensauken cycle, the irregularities were empha- 
sized. Not only have the more enduring layers tended to develop 
into ridges, but they have influenced the character of the valleys, 
many of which are constricted where they cross the harder layers, and 
expanded where they cross the softer. Non-resistant layers of the 
Clay Marl or Matawan series were the occasion of the development of 
considerable flats, such as those in the vicinity of Mount Holly, 
Jobetown, and west of Imlaystown. 

In some cases the Pensauken formation overlying the Clay Marl 
was exceptionally stony or gravelly, and so protected the underlying 
beds from erosion. This explains the origin of certain small hills 
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northeast of Manalapan creek along the oatcrop of the sand layer iir 
the middle of the Matawan series. To this olass belong the hills 
near Hazlet^ between Keyport and Port Monmoath| and between 
Matawan and Matchaponiz. 

As already indicated (p. llS), the Ifarl series was more resistant 
than the Raritan or Matawan. The Red Sand and the base of the 
Middle Marl are the most resistant, and have given rise to the most 
marked elevations. Where the less resistant layers, like the upper 
part of the Middle Marl, come to the surface, flats were developed. 
It is in the outcropping area of this formation that the flats aboat 
Colt's Neck, Scoby ville, Tinton Falls and Eatontown are located. 
The topographic relations of the several formations to one another 
are diagrammatically expressed in Fig. 27 (p. 120). 

THB ADJUSTMENT OF STREAMS WITH BEFEBENCB TO 

CBETACEOUS STBUOTUBE. 

When drainage established itself (see Plate XIII., p. 136) on the 
emerged Pensauken surface, the streams took their courses without 
reference to the structure of the underlying Cretaceous. When they 
had cut through this formation into the Cretaceous beneath, each of 
them found itself, with reference to the Cretaceous, in one of three 
positions. It was, 1^, parallel to the strike; 2°, at right angles to 
the strike ; or, 3°, oblique to it. In each of these cases changes were 
possible, though their nature and amount varied in the several cases. 
In the western part of the Coastal plain the Delaware rivjor — the 
master stream — ^flowed in a course approximately parallel to the 
strike of the Cretaceous beds. Its tributaries — streams of the second 
order — flowed in a direction approximately, but not exactly, at right 
angles to it, and therefore across the strike, and that in a direction 
opposed to the dip. The tributaries to the tributaries — streams of the 
third order — were, like the Delaware, approximately parallel to the 
strike. The changes in these several classes of streams serve to illus- 
trate some of the types of changes to which rivers are subject in the 
process of adjustment. 

The chauges undergone by the streams parallel with the strike are 
best illustrated by the chauges in the streams of the third order, 
tributary to the Delaware. When such a stream found itself super- 
imposed upon one of the softer layers, it lowered and widened its 
channel rapidly. Where it found itself superimposed upon a harder 



PHYSICAL GEOGRAPHY. 145 

bed, its channel waa lowered leea rapidly. The reeoU was that the 
atreams on the soil layers had the advantage of those on the hard, 
and robbed them of their watera. The inequalities of texture which 
operated in this way are found eapacially Hft the Hatawan series, 
oomposed, as already noted, of alternating beds of inflrtf''olay and 
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sand, the latter being sometimee oement«d. The series of ehangea 
and adjustments which would resalt under these oiroumstanoeB is 
illustrated by the diagrams, Figs. 30 and 31. Fig. 30 repreeenta 
dnunage before, and Fig. 31 after adjostment. In the first figare, 
streams are represented as having taken their ooarsee on the anifaoe 
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in disregard of its sabstractare. This might be the case where the 
region had been sabmerged and a layer of unconsolidated material 
deposited over the snrfaoe where the outcropping layers are onequally 
hard. Th^reams A ^ and JM| flowing over more easily eroded 
beds than db^ excavate deeper valleys. Their tributaries worked back 
and rob mm of its wsieramtmmmk^ The result of the adjustment 
is to get the streams ofi^ the hard layers on to the soft 

Even after the above adjustment had been aceomplished| the streams 
continued to change their position, though not the direction of their 
courses. Flowing along the strike of dipping beds, streams do not 
usually sink their channels verticallyi but shift them down dip at 
the same time that they are deepened. This process is known as 
monoclinal shifting. It is greatly facilitated if the layers of rook 
are of unequal resistance. The stream, once it enters the softer 
stratum, makes its way through it to a hsid bed beneath if there be 
one within reach. When it has reached such a position, erosion is 
unequal on its two banks (see Fig. 32), and the stream shifts its 
position in the direction in which the beds decline. 

One result of this monoclinal shifting is to give the valleys an 
asymmetrical cross-section, as shown in Fig. 32. In this figure the 
attempt is made to illustrate the processes of shifting, both as it is 
taking place, and after it has been long in operation, r 9 represents 
the present surface; x y the surfietce of the plain on which the stream 
took its consequent course after the Pensauken submergence, andnrg 
the Cretaceous surface beneath. Suppose the young streams to be 
located in the small valleys a b and a' V. At a later stage the valley 
a 6 will have been enlarged so that its cross-section is o d. By this 
time its base will have discovered the Cretaceous beneath, and mono- 
clinal shifting b^ins. 0/ represents a ftirther stage in the develop- 
ment of the valley, and asymmetry is beginning to appear. A still 
later stage is represented by g K From this point on, there is rela- 
tively little erosion on the right-hand side of the valley, as seen in 
the section, while on the leftrhand side the stream continues to lower 
and shift its bed. A, », j, h and I represent the leftrhand side of the 
valley at successive stages until the stream, after haviug traveled down 
the slope from r, reaches the position m. The stream which occupied 
the valley a' V underwent a similar series of chaoges until it reached 
the position n. 

Since in a given region the beds dip in a constant direction, all the 
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•streftms panllel with the strike would be shifted aimilarlf, and in the 
same direotion, so tlut all have their steep slopea on the same side. 
In the Coastal plain the steeper sides of the valleyB are oommonly to 
the southeast (down dip) wherever the-ooorse of the streams is not 
at right angles to the strike, Thos in the Talleys tribntary to the 
Delaware, the steeper side is generaU^'to the sooth or sonthcMt; that 
u, in the direction of dip. 

It is not to be understood that monoolinal shifting is the only 
<!ansa of asymmetry in valleys, bat it is perhape one of the most 
oommon causes, and the one which has been chiefly operative in 
floutfaem New Jersey. 

Mr. Knapp has brought out the fact that the prooess of monoolinal 
shifting has given rise to certain other phenomena which are worthy 
of note. The stream developii^ the valley « d, Fig. 32, in the 




Figure UloMratlnK monocllnal shUUng. 

Pensanken formatioD, probably had more or lees gravel and sand in 
its ohannel. In places this is known to be the fact. When the 
monoolinal diifting b($^, some of the gravel and sand on the stream 
bottom was abandoned by the stream as it shifted down the dip, and 
was left as a prot«cting mantle on the Oretaoeoua slope, to the right 
of « and n. 

Taking into aoooant the shifting of the streams, the diagram shows 
that an early bed of the stream may later become the top of a ridge. 
The combined ptooeesee of deposition and shifting have in some cases 
resulted in the capping of the higher ridges between the streams with 
gravel which is not Pensanken, bnt Pensanken reworked. This pro- 
cess xoay also account for the faintly marked psendo-benohee or 
terraoea that prevail on the long gentle slopes of many of the valleys. 

The oansee which produced monoclinal shifting in streams parallel to 
the strike would at the same time tend to bring the streams which were 
obliqne to the strike into parallelism with it. The same result would 
also be fadlitated by the prooesses which tend to get the streams 
already parallel with the strike off the hard layers and on to those 
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less lesistant. Streams oblique to the strikei thereforei tended to 
work into parallelism with it. This change was more easily aooom- 
plished where the original ooorse of the stream was nearly parallel 
with the strike, and less easily accomplished where the angle between 
the direction of the stream and the strike was greater. 

After an obliqne stream was brought into parallelism with the strike^ 
it was subject to monodinal shifting, the same as a stream the original 
course of which was in this position. 

The tendency of the tertiary streams, or streams of the third order, 
to swing into parallelism with the strike, is illustrated by the triba- 




Fig. 38. 
The Jtinctlon of the trlbataries of Raccoon creek with their main. 

taries to Raccoon creek, shown in Fig. 33. The main stream is here 
at tide- level, and long since ceased to lower its valley. The lower 
ends of the tributaries turn so as to flow along the strike, and join 
their main at a right angle. In the figure, the dotted lines indicate 
the probable course of the streams before adjustment. The phenomena 
of Raccoon creek are repeated in Mantua creek, where Edwards run 
joins it, and in the lower course of the Chestnut branch, where it enters 
Mantua creek, just below Wenona. Similar phenomena, though to a 
less extent, are seen along Timber and Cooper's creeks. 
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Fig. 34 shows the same tendency manifested in a slightly different 
way along Pensaaken creek. The sonth branch of this creek origin- 
ally had an independent coarse to the Delaware through the Pachack, 
btit a tributary of the north branch, heading back from d. Fig. 
^4, on one of the softer layers of the Cretaceous, made such head- 
way that it captured the south branch and diverted it to the north. 
The present Pachack is therefore a beheaded stream, and the low pass 
along the dotted line, representing the abandoned course of the south 
branch, is merely a wind gap, inconspicuous because the region is so 




Fig. 34. 
Dntinage change in the Pensauken^creek. 

low and the pass so shallow. This diversion did not take place 
•until well along in the poet-Pensauken cycle of erosion, for the south 
branch flowed along 6 c long enough to cut through the Pensauken 
bed on which it took its consequent course, and in addition, twenty 
feet into the Cretaceous beneath, before it was diverted to the north. 
The roundabout course of the south branch of the Pensauken 
sbove A, Fig. 34, is probably not the result of adjustment in this 
cycle, but is a consequent course along the line H K (corresponding 
^th A Bf Plate XCL), which represents the outcrop of one of the 
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harder layers of the Matawan series. This layer had formed a ridge 
daring the pre-Pensaaken cycle of erosion, bat was thinly covered 
by the Pensaaken beds at a later time. Soatheast o{ H K the 
material of the Pensaaken formation was derived from the soatheast, 
and northwest of it, from the northwest The area to the soatheast 
was probably never bailt ap so high as that to the northweet| so that 
after the Pensaaken deposition was completed, the line of elevations 
along H K had not been completely obliterated. The streams which 
had their heads soatheast of this line, therefore, followed it from the 
beginning. The headwaters of the north branch of the Rancocas 
are nicely adjusted to the stractare, being rather exactly parallel to the 
strike. The branch r is in the uppermost bed of the Clay Marl, which 
is here easily eroded, while « is at the contact of the Lower Marl and 
the Clay Marl, and i is in the Lawer Marl itself. 

Farther northeast, in Black's creek, we have another instance of 
adjustment by diversion. Three miles soatheast of Bordentown this 
creek tarns abruptly to the southwest, following the strike of the 
Cretaceous, and joins Bacon's run, which offered an easier course to 
the Delaware. Black's creek originally joined Bacon's run two miles 
farther down stream (Knapp), but was diverted by a tributary to 
Bacon's run, which cut back to Black's creek and offered the latter a 
lower route. Crcsswicks creek and Timber creek show little tendency 
to adjust their courses to the Cretaceous structure, though some of 
their tributaries have shifted their courses, under the influence of the 
Cretaceous beds. The larger creeks are strong enough to persist in 
the courses which they took on the surface of the Pensauken, in spite 
of their partial lack of harmony with the Cretaceous structure 
beneath. 

Many other examples of simikr adjustment might be mentioned, 
but those given are sufficient to illustrate the principles involved. 
The processes involved in their adjustments were such as resulted 
in the more or less abrupt changes in the courses of the streams. 

The streams of the Coastal plain directly tributary to the Dela- 
ware had, in general, courses which were west of northwest, while the 
strike is northeast-southwest. It follows that the process of the 
monodinal shifting was operative to some extent in these valleys, 
and, moreover, was in the same direction in parallel valleys. It 
tended to make the left sides of the valleys the steeper, since this was 
the down-dip side. That the left-hand sides of the valleys are the 
steeper, has long been a matter of common knowledge. 
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The streams the courses of whioh were at right angles^ or nearly 
at right angles, with the strike, suffered, as a rule, little change in 
their courses. Their tendency was to develop wider valleys where 
they crossed the more easily eroded beds, and narrower ones where 
the beds were more resistant. 

The topography of the Coastal plain at the close of the post-Pen- 
aankoi cycle was not very different from that of the present time. 
More or less extensive flats had been developed along many of the 
streams at levels somewhat lower than those of the pre-Pensauken 
cycle. The whole of the area which had been brought low in that 
cyde was not brought down to the new base plain, indicating that 
the post-Pensauken cycle was of less duration than that which had 
preceded. 

Along the lower course of the Delaware, as far north as Camden, 
a wide plain bordering the stream was brought down nearly to base- 
level during this cycle. Here the streams tributary to the Delaware 
had widened their valleys until they became laterally continuous. 
Farther inland the valleys were narrower, and, instead of being later- 
ally continuous, they were still separated by interstream ridges. The 
plain next the Delaware was therefore bordered, on its inland side, 
by a dissected tract of upland, composed mainly of the Beacon Hill 
formation. 

North of Camden, between Cooper's and Crosswicks creeks, the 
phenomena were somewhat different. Here there were, at the close 
of the post-Pensauken cycle, two fairly-distinct regions, each with a 
topography peculiar to itself. In a general way, the one region lay 
to the northwest of the line A JS, Plate XII., and the other south- 
east of it. The region northwest of the line ^ JS is the region, as 
already indicated, in which the Pensauken deposit was the deepest, 
and consisted of relatively- coarse material. It is also the region 
where the most resistant layers of the Matawan formation outcrop. 
These more resistant beds of the Matawan, with their capping of 
ooarse Pensauken gravel, fitted this belt for resistance to erosion. On 
the other hand, the region southeast of the line A JS, Plate XII., and 
northwest of the Marl Highlands, was the region where the less- 
resistant beds of Clay Marl came to the surface, and where the Pen- 
sauken covering was less well calculated to protect it. From these 
ocmditions it will be seen that the region northwest of the line A B 
was particularly unfavorable for erosion, while the r^ion southeast 
of it was an easy prey to the streams. 
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It is therefore not sorpridiig that at the close of the post-Pensanken 
oyclei the r^on soatheast of the line A B approached topographic old 
age, an erosion base-level, whereas the region northwest of that line^ 
notwithstanding the fact that it was nearer the Delaware— the master 
stream of the region — had only reached topographic maturity. Thns 
it came about that the upper courses of the Pensauken, Rancocas, Ajb- 
siscunk and Crosswicks creeks developed wide plains, while the' lower 
courses developed wide valleys only. The principle involved is the 
same that governed the development of the great flat lowland in the 
basin of the Upper Passaic. It is to this period that the broad flats 
between Moorestown and Marlton, Marlton and Medford, Medford 
and Pemberton, Pemberton and firown's Mills, Mount Holly and 
Columbus, were developed. These flats are in the r^on which had 
been base-leveled in the pre-Pensauken cycle, and which was now for 
the second time brought essentially to a b{ue-level, the later surface 
being about thirty feet below the level of the earlier. 

Northwest of the tract where erosion had been so effective, and 
especially between Cooper and Crosswicks creeks, there was a region 
bordering the Delaware through which the streams from the south- 
east had cut broad valleys, but had not developed wide plains. On 
the interstream ridges and divides considerable areas of Pensauken 
gravel and sand remained at the end of the cycle, and, indeed, 
remain to this day. These are remnants of the Pensauken plain 
which subsequent erosion has failed to reduce. This belt of mature 
topography joins the area of greater topographic age to the southeast, 
by a tolerably definite line (near ABy Plate XII.) In places the 
former presents a scarp-like face overlooking the broad, flat lowlands 
of the latter, from which all the Pensauken has been removed, and 
above which only an occasional hill rises, and that not to the original 
Pensauken level. 

Northeast of Crosswicks creek, the streams of the post-Pensanken 
cycle did not cut through the Pensauken formation soon enough or 
far enough to be so greatly affected by the Cretaceous structure be- 
neath. This may have been because they had a more roundabout 
course to the sea. Especially would this seem to apply to the Mill- 
stone, if it had its present course through Rocky hill, and thence 
northwest across the Triassic terrane. The greater hardness of the 
Trias, as compared with the Cretaceous and fieacon Hill, also tended 
to keep the stream from lowering its channel so rapidly as the creeks 
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io the Boatbwest As a result the r^on northeast of Crosswicks 
oreek, as far as Manalapan oreek at least, showed, at the close of this 
<S7ole, less striking differences in topography on opposite sides of the 
line A JS, Plate XII. fiat even here there was manifest a tendency 
io open out broad flats below the pre-Pensanken peneplain level to 
the southeast of the line ^ JS, as in the vicinity of Imlaystown, about 
DisbroVs hill and west of Bergen's mill. 

At the elose of the post-Pensauken cycle of erosion, there was less 
relief in that portion of the Millstone basin which lay on the Cre- 
taceous than to the southwest. The streams had cut deeply enough, 
however, to be influenced by the Cretaceous structure, which gave 
many of them steep slopes on one side and gentle slopes on the other. 

The adjustment undergone by Manalapan creek early in the Pen- 
sauken cycle has already been noted. It was then that it abandoned 
its course through Rhode Hall towards Dean's Station and turned 
northeast at Jamesburg along the strike, being led off in this direc- 
tion by a stream working back from the northeast along a line of 
easy erosion. By the close of this cycle Manalapan creek had de- 
veloped for itself a broad valley northeast of Jamesburg, and its 
tributaries from the south, being situated where the easily-eroded 
Olay Marl outcrops, had likewise acquired extended valley plains. 

The explanation of the northward turn of Manalapan creek— or its 
<x>ntinnation. South river — at Old Bridge, where it leaves the 
direction of strike and flows across it to Sayreville to join the 
Raritan, is probably to be found in the history of Tennent's brook. 
At the beginning of this cycle this brook took its course upon the 
Pensauken plain in consequence of its slope. Its lower course prob- 
ably corresponded with the course of South river below Old Bridge. 
After trenching the Pensauken, it discovered, in the incoherent sand 
immediately below the Clay Marls, a line parallel with the strike 
along which a side stream could develop with rapidity. This side 
stream captured the Matchaponix creek, and later the Manalapan 
itself. The volume of water thus acquired was much greater than 
that of the original creek. 

In the vicinity of Matawan, except the capping of a few isolated 
hills, the Pensauken had been removed and the region had been 
reduced to maturity or nearly to old age, by the close of the cycle. 
This region stood about forty feet lower than now, and the streams 
had sunk their valleys fifty to sixty feet below the Pensauken plain. 
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and had developed wide flats at that level. The topography at the 
close of the cycle was much the same as that of the present time, ex- 
cept for the sharp^ trench-like valleys of the present streams. These 
are of later origin. 

Along the eastern border of the Coastal plain, Swimming (Nave- 
sink) river, and all the rivers to the south, developed valleys and 
plains comparable with those on the west side of the State, tributary 
to the Delaware. The surface here had been less perfectly evened up 
by Pensauken deposition, and the streams held their pre-Pensauken 
courses through valleys which had been but partially filled. The 
erosion work which they accomplished in the post-Pensauken cycle 
appears to be less clearly separable from that accomplished in the 
preceding cycle, than along the western and northern sides of the 
Coastal plain. 

Some idea of the amount of erosion in the Coastal plain in thifr 
cycle may be obtained by the study of the figures in Plate XL 
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SECTION IX. 

TOPOGRAPHIC CHANGES DURING AND SINCE 
THE LAST GLACIAL EPOCH. 

A. IN THE GLACIATED TEBBTIOBY. 

The poet Pensaaken cycle of eroeion had been long in progress, 
carving oat sub- valleys in the bottom of the great Kittatinny valley, 
and in the depressions between the Palisade ridge and First mountain, 
deepening the valleys of the Highlands, dissecting the pre-Pensanken 
peneplain in the Triassic belt, and developing valleys and valley 
plains in the Coastal plain, when the ice of the last glacial epoch 
invaded the northern portion of the State. The topographic changes 
effected by the ice were not great, bat, small as they are, in contrast 
with the boldness of the features due to the underlying rock, they 
yet produced great changes in the general appearance of the surface. 

The topographic effects of the ice were twofold — 1^, those pro- 
duced by erosion, and, 2^, those produced by deposition. The ice 
affecting New Jersey at this time was the edge of the great ice-sheet, 
and was therefore less powerful as an eroding agent than in many 
other localities. Nevertheless, it achieved results of some importance, 
for, while it did not destroy mountains, or even hills of much size, 
it did destroy to a considerable extent their rugosities of surface, 
leaving them with softer contours and smoother outlines than they 
had before possessed. At the same time, the ice passing through the 
valleys, especially those parallel with its movement, deepened them, 
and smoothed their sides and bottoms. So far as erosion is con- 
cerned, the ice obliterated none of the considerable valleys and none 
of the considerable hills or ridges. Erosion alone being considered, 
it is doubtful if glaciation decreased at all the relief of the northern 
part of the State. 

Had the drift which the ice deposited been disposed uniformly 
over the surface, it would have had but trivial effect on the topog- 
raphy. Its average thickness in New Jersey is probably not more 
than fifteen feet, and this, uniformly disposed over a region the 
relief of which is several hundred feet, would alter its general features 
scarcely at all. Bat the disposition of the drift was far from uni- 
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form. Li some places the rock was left bar^ while in others the 
drift is scores of feet io thickness. By its inequality of distribatioii, 
therefore^ the drift deposited by the ice gave rise to many minor 
topographic features. 

In general the valleys received heavier deposits than the aplands. 
This was true^ both of the deposits made by the ice itself and of those 
made by the streams issuing from it. In general^ too, low lands, as 
contrasted with high, received more than their share of drift. Thus 
the drift filling in the low area between the Palisade ridge and First 
mountain, and on the plain south of these elevations, as far as Perth 
Amboy, is much more considerable than on an equal area in the 
Highlands. The result both of the filling of the valleys and of the 
disproportionate building up of the low lands was to diminish the 
relief of the glaciated area. While, therefore, the erosive work of 
the ice may not have diminished relief, the deposition of the drift did, 
and there can be no doubt that the aggregate topographic result of 
erosion and deposition, was the reduction of reli^ in the r^on 
affected. But this reduction was accomplished by the filling of the 
depressions rather than by the lowering of the elevations. It is not 
to be understood, however, that the changes effected were great. 

The irr^ular disposition of the drift gave rise to minor topographic 
features of types which are in marked contrast with those produced 
by erosion. The depressions produced by stream erosion have, as 
their diagnostic marks, one end lower than the other, or than any 
point above ; that is, they have outlets. But in the irr^ular dis- 
position of the drift, depressions without outlets — basins — ^were often 
developed. This was liable to happen almost anywhere, but especi- 
ally in valleys. Thus if a valley received a large amount of filling 
at two points with a lesser amount of filling between, the result was a 
depression without an outlet. This is the first condition for the for- 
mation of a lake or pond, and this is the way in which the basins of 
many of the ponds and lakes of northern New Jersey arose. "^ 

Again, the filling of a valley at one or more points was sometimes 
complete. Above the position of the filling, which served as a dam, a 
pond or lake came into existence, the water accumulating until it rose 
to the level of some new outlet. Such was the origin of the extinct 
Lake Passaic^f though in this case it was ice, rather than drift, which 

* For a statement as to the origin of lake basins of New Jersey, see Annual Report 
of the State Geologist for 1894, pp. 85-91. 
tSee Annual Report for 1893, p. 226. 
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at first blocked the normal coarse of drainage. When the ice retreated^ 
boweveri it left saffioient drift in the valley across the Second moun- 
tain at Snmmit to prevent the drainage resuming its former course 
via Summit and Millburn (see p. 62). This outlet having been 
closed, the waters rose to the level of the next lowest outlet. While 
the ice was in existence this was at Moggy Hollow (see Fig. 4, p. 
6), west of Liberty Comer, and for a time the upper Passaic basin 
drained by this outlet to the Baritan. When the ice retreated suffi- 
ciently far, the waters of the lake found a lower line of escape tfia 
Little Falls and Paterson. It was not until this time, after the de- 
parture of the last ice-sheet, that the Passaic took its present round- 
about course. Not only were the middle and lower courses of the 
Passaic changed at this time, but even its headwaters were compelled 
to make a long detour. Instead of following the more natural course, 
from the Great Swamp directly east, they were forced to flow west be- 
fore they could get east, for the great terminal moraine left by the ice 
between Morristown and Chatham completely blocked dnunage in 
that direction, and the waters from the Great Swamp found this 
lowest exit across Long hill and thence by this present circuitous route 
to the sea. That is, the narrow gorge through which the Passaic 
crosses Long hill, started and largely cut by some subordinate stream 
in an earlier (probably pre-Pensauken) cycle, was, at the close of the 
glacial epoch, lower than any point in the moraine on the northeast 
side of the Great Swamp, and the moraine between Long hill and 
Second mountain was likewise lower than at any point between Long 
hill and Morristown. 

North and east of the moraine, in the great flat between the Second 
mountain and the Highlands, the drift deposits are heavy, and prob- 
ably determine many of the low divides. What the course of pre- 
glacial drainage was in this area is not known, and probably cannot 
be determined. 

The course of the filack river was probably reversed by the drift, 
and there were other minor changes in the drainage effected by the 
ice and the deposits which it left on its retreat, but they are not of 
great importance from the standpoint of topography. Many of them 
were mentioned in the annual report for 1894 (pp. 81-86), to which 
reference may be made. In spite of all these changes, it may still be 
said that with the exception of the Passaic, and possibly the Baritan 
(see p. 6), the larger streams continued to flow along the lines 
established before the advent of the last glacial epoch. 
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The reasons for the general immonity from ohange in the case of 
most of the streams of northern New Jersey may be readily pointed 
out. In the first place, most of the valleys of the gladated portion 
of the State were parallel, or essentially parallel, to the direction of 
ice movement In this position, glacial erosion tended to emphaaifle 
them, rather than to make them less marked. Had their cooraeB 
been at right angles to the direction of ice movement, or even oblique 
to it, the disturbing influence of the ice would have been much 
greater. In the second place, most of the valleys were deep. The 
considerable elevation of the region, together with its mature drainage, 
had determined this point Deep valleys are less readily obliterated, 
either by erosion or by filling, than shallow ones. In the third 
place, the rock in which they were cut is, on the whole, hard, and 
hard rock yields to the erosion of glaciers much less readily than soft. 
Deep valleys in soft rock would stand much better chance of obliter- 
ation, other things being equal, than corresponding valleys in hard 
rock. In the fourth place, the thickness of the drift over most of 
northern New Jersey is rather slight, so slight as to fail to fill the 
valleys which pr^Iacial and glacial erosion had excavated. When 
the ice receded, therefore, the valleys still remained, and along them 
drainage re-established itself. Had the thickness of drift been great, 
the result might have been different The hardness of the rock had 
something to do with the paucity of the drift. Lastly, the terminal 
moraine, which represents the thickest belt of drift in the State, 
crosses few of the important drainage lines. For these reasons, the 
larger pre-glacial valleys, with the exceptions already noted, are also 
the post-glacial lines of drainage. 

B. IN THE SOUTHERN PART OF THE STATE. 

After the long period of time involved in the post-Pensauken 
cycle of erosion, the southern part of the State, if, indeed, not all of 
it, sank to a slight extent, bringing the surface a little lower than it 
had been and considerably lower than it now is. The depression ap- 
pears to have taken place before the close of the last glacial epoch, 
but the stage of the epoch at which it began, and at which it reached 
its maximum, are not known. While the ice of the last epoch was at 
its maximum, the streams flowing out from it were flooded, and 
brought southward heavy burdens of gravel, sand and silt. These 
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materials were depoeited along the Delaware, along the Mosoonet- 
<x>ng and along Green brook| in the vioinity of Plainfield| aggrading 
their valleys. 

Material of glacial origin likewise oame up the Millstone valley 
from the vioinity of Bound Brook as far as Bocky hill, but whether 
the Baritan, still following its earlier coarse, carried it to this position 
in the early part of the glacial epoch, or whether it was carried there 
by the sea water after snbsidenoe had formed a narrow strait along 
the line of this valley, is not known. The amonnt of glacial material 
along this valley is not great Before the close of the glacial epoch, 
the sonthem part of the State appears to have sank so as to convert 
the lower coarse of the Delaware into a sort of estaary. Into this 
the Delaware emptied in the vicinity of Trenton, and there spread 
oat a great plain of gravel and sand, washed down from the moraine 
at Belvidere. The fact that some glacial gravel, and that rather 
coarse, was carried mach farther soath by the Delaware, suggests that 
the sabsidence did not take place until after glacial drainage affected 
the Delaware, and therefore not long (if at all) before the ice of the 
last epoch was at its maximum. 

Coincident with the submergence of the lower course of the Dela- 
ware, the lower courses of its tributaries were also submerged. Along 
them, flats of sand, gravel and loam were deposited, and the levels of 
these flats correspond with the level of the deposits along the Dela- 
ware itself. It was at this time that the 60-foot plain of gravel about 
Trenton and Chambersburg, extending northeast to Baker's Basin, 
was developed. It was at this time also that the 30 to 40-foot plains 
of sand and loam about Burlington, Florence and Kinkora, and the 
conspicuous plain at Salem, now at an elevation of 20 to 30 feet, were 
developed. The 40-foot terraces about the south shore of the Baritan 
bay are referable to the same time, and much of the low-lying belt 
About the coast, ranging from 30 to 60 feet in elevation, was shaped 
at the same time. This low plain is partly the result of deposition 
and partly the result of wave- work on an older and less flat surface. 
Deposition was the chief process in the south — Cape May county and 
its surroundings — and cutting was the more important at some points 
on the east shore. 

There is much reason to believe that near the close of the glacial 
epoch, or perhaps just after i(s close, there was a brief and somewhat 
deep submergence, which resulted in the deposition of a thin layer 
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of loam and sand over r^ons which ontil this time had been oat of 
water since the deposition of the Pensauken formation. The extent 
of the sabmergenoe is not certainly known. Its limit is marked by 
no shore line^ and the deposits made are so trivial in extent in many 
r^ons, and so mnch like the underlying formations, that their dif- 
ferentiation is di£Boalt and often impracticable. In spite of all diffi- 
coltieSi there is reason to believe that in the vidnity of Plainfield and 
Somerville the sorface below the level of 160 feet has been sabmerged 
since the glacial epoch. 

This last glacial submergence did not resolt in notable changes of 
topography. The most considerable changes were in the sabmerged 
parts of the valleys, where there was filling, sometimes on a consider- 
able scale. Elsewhere the amoant of deposition was too slight to do 
more than thinly mask the topography which had developed in the 
post-Pensaaken cycle of erosion. 

Daring this time the thin mantle of material deposited over the 
Coastal plain was so disposed that on the emergence of the land, the 
sar&ce was marked by nameroas shallow basins * or sinks two to 
five, rarely ten feet deep. These sinks are asaally bat a few rods 
across, bat they sometimes cover several acres. They are best 
developed where the deposition of this time was most extensive. In 
some places they appear to have been formed by the interrapted 
filling of shallow valleys, the places between the fillings remaining 
as hollows. These shallow depressions have given rise to nameroaa 
marshes, rarely to ponds. It is by no means certain that all of them 
were connected in origin with the sabmergenoe here referred to. 

In the emergence which followed this last sabmergenoe, the State 
appears to have risen rather higher than it had stood in the immedi- 
ately preceding epoch, perhaps higher than it had stood at any pre 
ceding time. With this rise, areas were added to the land which had 
before been continaoasly sabmerged, as far as is now known. This ap- 
pears to be trae especially of considerable areas in the extreme sonthem 
part of the State. 

The principal modifications of topography since this last emergence 
have consisted in the partial re-excavation of the valleys which had 
been aggraded, leaving more or less of the filling along their sides in 
the form of terraces. In this manner arose the terraces of the Dela- 
ware and of many other lesser streams. In some cases the streama 

*See Annual Report for 1894, pp. 124-6. 
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huve not only sank their channels through the filling made at this 
timei but still lower into the Cretaoeous, or Beacon Hill beds below ; 
bat the time has been so shorty and the altitudes of this part of the 
State so slight, that the streams have not developed great valleys. 
The time since this last elevation, compared with the time daring 
which the post-Pensaaken (and pre-glacial) cycle of erosion was in 
progress, is very short. The period of erosion in the post-Pensaaken 
cycle, compared with that of the pre-Pensauken cycle, was likewise 
short The time involved in the pre-Pensaaken cycle, compared 
with that involved in the Cretaceous cycle, was likewise short. The 
series, from the Cretaceous on, is a diminishing one. 

C CHANGES EFFECTED BY THE WIND. 

In the foregoing pages the shaping of the topography of the State 
has been attributed to two sets of forces, those of diastrophism and 
those of gradation. The forces of diastrophism have caused the land 
to rise and sink, and the forces of gradation have tended to cut the 
land down aflter its elevation. Diastrophism, to the extent of con- 
verting marine sedimentary beds into land, was the necessary condition 
for the process of gradation. These two sets of forces have been the 
most important in shaping land surfaces, not only in New Jersey, but 
throughout the world. The only other forces of the first importance 
are those of vulcanism, which has played no direct part in shaping 
the surfiEice of our State. Indirectly, through gradation, the igneous 
rocks — the trap-sheets — have been responsible for certain well-defined 
topographic features. 

Running water is the most important agency of gradation^ and its 
influence on the physical geography of the State has already been dis- 
cussed. The effects of glacier ice, the next most important agency of 
gradation, have also been referred to. There is still another agency^ 
the wind, which has affected the surface of the State widely. Over 
most of its area, the topographic results which the wind has produced 
are not important ; but in many places and over considerable areas 
its work is obvious, while in certain limited districts it has been the 
chief force concerned in the development of existing topographic 
forms. 

Ncfih of the Coastal plain. — North of the Coastal plain, the ob- 
vious work of the wind is confined to a small class of situations. In 

11* 
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some areas the upper portion of the drift was deposited by the waters 
issuing from the melting ioe, rather than by the ioe itself, and is oom- 
posed chiefly of sand. Such deposits are found especially on thoee 
valleys which served as avenues of drainage for the waters of the last 
glacial epoch. Blowing over such bodies of incoherent sand after it 
became dry, the wind frequently shifted some of it from the podtioii 
in which it was left by the glacial waters. A few examples may be 
cited. 

In the valley of the Delaware, much sand was deposited below the 
moraine while the ice stood in the vicinity of Belvidere, and above 
the moraine while the ice was receding from its position of maximum 
advance. Subsequently^ aft^ desiccation, the wind blew some of the 
sand up from the valley bottom to the slopes and bluffs above. Sinoe 
the prevailing direction of the wind is westerly, the sand was carried 
to the eastward, and the slopes to the Delaware, on the New Jersey 
side of the river, are often mantled with a thin layer of wind-blown 
sand. This may well be seen near Lambertville below the moraine^ 
and at several points above the Water Gap. Nowhere along the Dela- 
ware north of the Coastal plain is the amount of sand shifted by tiie 
wind sufficiently great to have affected the topography in an important 
way, though it locally determines the character of the soil. 

The valley of the Black river was affected by glacial drainage, and 
some of the sand deposited in its bottom was subsequently blown up" 
on the east slope of the valley, where it is now found mantling the 
crystalline schists and the soils which arose from their decay. The 
sand deposited by the wind on the side of this valley is nowhere more 
than a few feet in depth, and is, therefore, nowhere an important 
factor in determining the shape of the present surface. Blown sand 
also occurs at many points on the east side of the Passaic river, south 
of Paterson, and on the east side of the Hackensack. 

There is likewise wind-driven sand in sufficient quantity to be dis- 
tinctly noticeable along the east side of the Millstone, in the vicinity 
of the village of the same name, as well as farther north and south. 
In this case, as in the preceding, the sand concerned was first deposited 
by water during the last glacial epoch, and subsequently shifted to its 
preBent position. 

The broad depression between the Palisade ridge on the east and 
the Watchung mountains on the west was the site of extensive de- 
posits of sand during the closing stages of the last glacial epoch. 
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Some of tluB sand has sinoe been driven by the wind np the west 
slope of the Palisade ridge, bnt its quantity is nsnally not sufficient to 
have influenced the topography of the slope in any important way. 
Locallyi however, it has been heaped up into small dunes, which, in 
their flat surroundings, are conspicuous topographic features. Small 
bnt distinct dunes occur south of West Bergen, on the east side of 
Newark bay, and there is more or less wind-driven sand, sometimes 
in the form of small dunes, along the whole of the eastern border of 
this bay. Dunes also occur a little south of Hackensack, on the west 
side of the river, where they reach a maximum height of forty feet. 
These examples may serve to illustrate the general class of positions 
in which the wind-driven sand is to be found in the northern part of 
the State. 

Much of the sand here referred to was probably blown to its pres- 
ent position soon after the close of the glacial epoch, or perhaps even 
dnring its closing stages. Subsequently, when vegetation had taken 
possession of the surface of the drift, the blowing of the sand must 
have been greatly checked, if not stopped. Since cultivation of the 
soil began, destroying the native v^etation, and leaving its surfaee 
altogether unprotected during some part of the year, the wind has 
again become effective in shifting eand and dust. 

While wind-deposited sand is chiefly confined to special situations, 
no such restrictions are to be placed on the finer material which the 
wind has blown about. The blowing of dust is well-nigh universal 
in regions not thickly covered with v^etation throughout the entire 
year. It would probably not be an exaggeration to say that there is 
not a square foot of land in the northern part of the State from which 
or to which dust has not been blown ; but, in general, the amount of 
material thus shifted has been so slight, or the two processes of deposi- 
tion and removal have been so nearly balanced in any given region, 
that the topography has not been seriously affected. 

In the OoaekU plain. — In the Coastal plain the influence of the 
wind on topography has been more considerable. The surftce forma- 
tions of this part of the State are composed in considerable part of 
sand. When they were first lifiied above the sea and subjected to desic- 
cation, the wind doubtless blew the loose materials about to some 
extent before the surface was clothed with vegetation. Whatever 
inflnence the wind had in shaping the topography of the Coastal 
plain after the successive uplifts preceding the last, has since been ob- 
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literated or remaine nndietingnisbed, 
80 that specific ezamplee of the results 
achieved by the wind in the early 
part of the history of the Coastal 
plain canoot now be pointed ont. 

So soon as T^tation covered the 
enrfaoe, the wind most have oeased 
to be an effective i^ent of transpor- 
tation, Subseqaently, as valleys were 
cut in the Coastal pltun, their slopes, 
while still anolothed with v^tadon, 
furnished new sooroes whence sand 
might be blown. In so far as streams, 
in the course of their development, 
deposited sand in their valleys, it like- 
wise was subject to drifting by the 
wind, before the growing vc^;etation 
had covered it with a protecting man- 
tle. As a result, eolian sand is' com- 
mon along valleys the slopes of which 
aie largely of sand, and along valleys 
in the bottom of which sand has been 
depomted by streams. It is probably 
not too much to say that sand has 
been blown np, or part way np, at 
least one slope of every valley in 
southern New Jersey, where the flood 
plain is of sand. In many cases the 
blown sand amoants simply to the 
facing of one slope of the valley with 
a few feet of eolian material, as io 
the cases already referred to in the 
northern part of the State; but in 
some oases the sand has been aooumn- 
lated in greater quantity, and now 
appears in the form of low ridges or 
hillocks on the edge of the upland 
surface below whic^ the valley has 
been sunk. 
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There are few valleys in the Coastal plain in snoh a sti^ of de- 
velopment that loose sand, unprotected by v^etation, is now exposed 
on their slopes for any considerable distance. On the other hand, there 
are not a few valleys in the bottom of which sand is now being de- 
posited in times of flood. From the flood plains of some of the 
streams, therefore, sand is now being blown to the slopes and low 
blaffs above. As in the northern part of the State, cultivation of the 
soil, where it is sandy, has greatly enhanced the work of the wind in 
shifting sand. Forthermore, the deforesting of sandy tracts, even 
where the soil has not been cultivated, has greatly increased the 
effectiveness of the wind as an agent of transportation. What with 
the deposition of sand on the flood plains of the streams, the cultiva- 
tion of sandy soils, and the deforesting of certain tracts of sandy land 
which is not brought under cultivation, the wind was probably never 
more effective than now in shifting sand and dust. 

From what has been said, it follows that eolian sand is most likely 
to be seen in quantity along the valleys of the streams. Thus along 
the lower course of the Delaware it is found in larger or smaller 
quantity along the immediate bluff overlooking the valley, much of 
the way from Trenton to Camden, and even farther south. As now 
disposed, the sand often serves simply to build up the edge of the bluff, 
raising it by the amount of the thickness of the sand above the gen- 
eral level of the upland of which the bluff is the edge. Thus at 
many points the surface of the upland fronting the valley is two, 
three, four or five feet higher than the surface behind it. Locally, 
the amount of sand blown on the bluff is much greater, so that, as at 
Florence, distinct hillocks and ridges are produced. While well- 
marked dunes along the Delaware are rare, the surface of the east 
bluff within the limits mentioned very generally shows the influence 
of wind, which, in addition to raising the edge of the bluff, has pro- 
duced many of the low swells and ridges, together with the shallow 
depressions intervening. The swells and intervening depressions are 
often so well marked as to give the surface a distinctly, if but gently, 
undulatory surface. Such a surface may be well seen just north of 
Burlington, as well as at many other points along the railway between 
Bordentown and Camden. Part of the eolian sand along the Dela- 
ware was probably deposited somewhat as it now lies soon after the 
desiccation of the fluvio-glacial sands ; part of it dates from a later 
time, after the development of the present valley flat, from which the 
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sand was blo¥ni ; while still a third part has been brought to its pi 
ent position and relations since the ooonpanqy of the region by 
lized men. 

Along many of the tributaries to the Delaware, wind-blown Band 
has also been aocnmnlated in similar positions, Looallji as near 
Birmingham, on the Ranoooas oreek, it has assumed the form of low 
dune ridges. Similar ridges may be seen along a few other Btreama 
in similar situations. In generaly the dune sand is muoh more likely 
to be found on the south than on the north side of the vaUeys tribu- 
tary to the Delaware. In the valleys of the streams flowing in other 
directions, less sand seems to have been deposited as a rule, and culti- 
vation of the soil is less general. It follows that the work of the 
wind has been correspondingly less effective. 




rig. 86. 
Dunei at Peeimont. 

Wherever, in the processes of d^radation, incoherent layers of sand 
were exposed, they became a prey to the winds ; and wherever each 
layers now appear at the surface, especially if free from forests, the 
effect of the wind is apparent, though it has not usually produced topo- 
graphic features of great importance. In some such situations there 
are many small dunes, which, though their height is not great, give 
a distinct expression to the topography. The areas east of Old 
Bridge, and about Evesboro (northwest of Marlton) and Hammonton 
may be mentioned as examples. The surface about the last-named 
village may serve as an illustration of changes which would be likely 
to take place on an extensive scale were the forests of southern New 
Jersey to be destroyed. Since most of the forested area is more sandy 
than the country about this village, the effect of the wind would be 
more striking. 

In but a single class of situations, namely, along the ^^ beaches '' 
(p. 60), has the wind produced effects which are topographically im- 
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portant The sand of the beaches, washed up by the waves above 
normal water level in reoent times, quickly became subject to the ac- 
tion of the wind which has heaped it up into the sharp ridges and 
hillocksy ten, twenty, thirty and even forty feet in height, which 
abound along the coast. The hillocks are often numerous and near 
one another, and it is their aggregation which gives the characteristic 
topography to the beaches of the coast. The dunes attain their 
greatest development between Atlantic City and Cape May, but they 
are also conspicuous farther north on Long Beach and Sandy Hook. 
As first fashioned, dune ridges and hills usually have gracefully- 
curved outlines, and smooth, regular slopes. But no sooner is a dune 
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Pig. 37. 
Dunei on Seyen-MIle Beach, two miles north of those shown in Fig. 86. 

hill made than the same force which made it, working from some 
other direction, or with different strength, or under different circum- 
stances, b^ins to tear it to pieces, and move its materials to new posi- 
tions. With the destruction go angular and irregular outlines and 
profiles. Since destructive and constructive processes go on together, 
it follows that most stretches of dunes show some hillocks which are 
perfect in association with others which have been half destroyed. 
Figs. 35, 36 and 37 and Plate XIY. represent characteristic dune 
forms. The last is a dune view near Longport, some miles below 
Atlantic City ; the figures are a series of sketches representing the 
irregular and angular outlines characteristic of dunes which have 
suffered partial destruction. 
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8IJMMABY. 

The saooession of events involved in the development of the pres« 
ent topography of the State may be summarized as follows : 

1. Ihe poBUTrioMW uplift and the devd^ 

plain. — After the deposition of the Triassio formation there was a 
widespread aplift, affecting at least the northern portion of New Jeiv 
sey, as well as the country adjacent on the west, north and noriheaBt. 
Neither the area of the State which emerged from the sea after thb 
uplift nor its altitude is now kno¥ni with aocuracyi but the northern 
part of the State, including all north of the Coastal plain, appears to 
have been elevated to a considerable height During and after the 
uplift, erosion was operative on the land surface for a very long pe- 
riod of time, and it was brought essentially to base-level. This wae 
the SdhooUy peneplain of Davis, or the EiUaiinny baae^levd of Willis. 
This erosion appears to have been accomplished chiefly in Jnraasio 
and early Cretaceous time. The development of this plain may be 
jf^arded as the first step in the genesis of the present topography. 
Whatever events preceded have not left direct record of themselves in 
the topography, though they have in the rocks themselves. 

2. The Qretaoeoue subeidenoe and depaeUion. — ^After the develop- 
ment of the Kittatinny base-level, its southeastern portion was de- 
pressed to such an altitude that deposition succeeded erosion on ite 
southeastern border. The formations then laid down, at first fresh 
and later marine, are known as the Cretaceous formations. Thie 
subsidence, resulting in the deposition of the Cretaceous beds, was 
the second event in the development of the topography of the State. 

3. The poet-Oretaoeoua uplift — Following the deposition of the 
Cretaceous formations, there was a period of uplift, though it wae 
perhaps of slight extent. As a necessary result of this uplift, the 
northern edge of the Cretaceous formations, occupying the central and 
north-central portions of the State, and the older formations farther 
north, were subjected to erosion. The record of the erosion of thie 
interval is not now clear. This was the third, and, so far as now 
known, relatively unimportant, event in the topographic development 
of the State. 

4. The Miooene eubmergenoe and the deposition of the Miocene and 
Beacon Hill formationa. — Following the poet-Cretaceous emergence 
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which may or may not have brought the soathem part of the State 
above the seay thtere was a period of depression which allowed the sea 
to again cover considerable areas which had been land since the uplift 
which followed the Cretaceons. Daring the snbmergence, Miocene 
beds were deposited wherever the sea existed. If the Beacon Hill 
formation be BCiocenei it represents the last stage of deposition daring 
this period of sabmergence. If the Beacon Hill formation be later 
than Miocene, the record of the intervening interval has not been 
deciphered. The Miocene and Beacon Hill formations probably ex- 
tended farther north than the Cretaceous had done, covering all of 
that formation, and farther north resting on the Triassic, and possi- 
bly on still older formations. This was the fourth event in the his- 
tory of the present topogi-aphy of the State. 

5. The pod-Becuion SRU emergence and the development of the pre- 
Pensauken peneplain. — Following the Beacon Hill submergence, the 
land was again elevated aiid subjected to prolonged erosion. It was 
during this interval that the great Kittatinny valley, the great valley 
between the Palisades and the Orange mountains, and the extensive 
areas of lowland on the Triassic formation, were chiefly developed. 
Large areas south of the exposed border of the Triassic formation, 
within the area of the Beacon Hill, Miocene and Cretaceous, were 
likewise reduced nearly to sea level, and constituted, at the dose of the 
period, what has been described in the preceding pages as the pre- 
Pensauken peneplain. Other considerable areas escaped such reduc- 
tion. It was during this interval that the hager topographic features 
of the Coastal plain were developed. This was the fifth in the 
sequence of events here summarised. 

6. The Pensauken submergence and the deposition of the Pensauken 
formation. — The next event of importance was a slight subsidence, 
affecting at least the central and southern parts of the State, and 
allowing the sea to encroach upon the preceding land surface, and to 
cover much of the pre-Pensauken peneplain. During this sub- 
mergence the drowned areas were covered by the thin Pensauken 
formation. If at the same time the ice of an early glacial epoch oc- 
cupied the northern part of the State, it left no topographic record 
which is now known. 

7. The post- Pensauken uplift and the erosion accomplished between 
this uplift and the last glcLcial epoch. — Elevation succeeded the Pen- 
sauken submergence, and the uplifted Pensauken beds, as well as all 
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other exposed formatioos of the State, were sabjected to eroeioD. A 
large part of the Pensaaken was carried into the aea, so that over 
considerable areas only small remnants remain. This period of ero- 
sion was, however, mnch less long than most of those which preceded. 
Daring it many of the lesser features of the Cknstal plain were fash- 
ioned. This constituted the seventh event in the history of the topo- 
graphy of the State. 

8. The last glaeial epoch, — The post-Pensanken period of erosion 
had been long in progress when the ice of the last glacial epoch in- 
vaded the northern part of the State, covering the area north of an 
irregular line, the ends of which, so far as New Jersey is concerned| 
are at Perth Amboy on the east, and a little below Belvidere on the 
west. During the glacial epoch the topography of the area affected 
was modified both by the erosion accomplished by the ice and by the 
drift which it deposited. These modifications were relatively slight, 
and the great topographic features of the northern part of the State 
remained much as before. 

At about the same time there was a slight submergence in the 
southern part of the State, depressing its borders up to elevations of 
thirty to fifty or sixty feet beneath the sea. It was during this period 
of depression that the 30-45-foot terrace about much of the coast 
was developed. It is possible that there was a brief interval of greater 
submergence at this time, affecting a wider area. This was the eighth 
event affecting the present topography of the State. 

9. Post-glaoicU «^a<ton.^3ub8equently the land was elevated to 
something like its present height, and the deposits made by the ice 
and by the sea water on the area submerged during or immediately 
after the glacial epoch were subject to erosion. The interval since 
this elevation has been so slight that great changes have not been ac- 
complished. The most conspicuous result is the excavation of the 
Delaware valley below the terraces of glacial drift. During this 
time, also, the wind has been active, bringing into existence the sand 
dunes which now affect the surface of some parts of the State. 
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GEOGRAPHICAL POSITION. 

The northennnofit point of the State is Tri-States rock, at the forks 
-of the Dehiware and Navesink rivers, jost south of Port Jervis, New 
York. It is in latitude 41 d^. 21 min. 22.6 sea, and longitude 74 
deg. 41 min. 4U.7 see. The most easterly point is in the middle of 
the Hudson river nearly opposite Hastings, New York, and due east 
firom the terminal monument of the State line on the west bank of 
the river. This point is in latitude 40 deg. 59 min. 60.1 see., and 
longitude 73 deg. 63 min. 39 seo. Cape May is the southernmost 
point of land, and lies in latitude 38 deg. 56 min. 40 seo., and longi- 
tude 74 d%. 66 min. 40 seo. In the middle of the Delaware river, 
just above Pea-patoh island, and in latitude 39 deg. 37 min. 00 sea, 
and longitude 76 deg. 35 min. 00 seo., lies the most westerly point. 

The extreme length of the State from Tri-States rock to Cape May 
is 166 miles, and its narrowest part is at a line drawn from Trenton 
to Oreat Beds light-house, in Baritan bay, which is 33} miles long. 
The portion lying north of this line is nearly square, measuring about 
-65 miles from northwest to southeast, and 65 miles from the New 
York line southwest to the Delaware river. The Delaware forms the 
northwest and southwest boundaries of this square, the New York 
and New Jersey line between Tri-States rook and the Hudson the 
northeast side and the Hudson river. New York bay. Kill van KuU 
and Arthur Kill the southeast side. This line makes a natural divid- 
ing line between northern and southern New Jersey, and marks a 
dedded change in topographic and other physical features. Southern 
Hew Jersey measures 36} miles in width from Bordentown to the 

(8) 
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seashore, and gradually increases to 57 miles firom opposite Chester^ 
Pennsylvania^ to Great Egg Harbor inlet Its length from Raritan 
bay to Delaware bay is jost about 100 miles. Excepting on the 
above-described line from Trenton to South Amboy, this portion of 
the State is surrounded by water. 

BOUNDARIES. 

New Jersey is bounded for a distance of 108 miles on the north 
and east by the State of New York; for 137 miles on the east by the 
Atlantic ocean ; for 78 miles on the south and west by the State of 
Delaware! and for a distance of 164 miles on the west by the State- 
of Pennsylvania. Her total frontier measures 487 miles, of which 
all but 48 miles is defined by natural boundaries — rivers, bays and 
the ocean. 

This area was first constituted and named as a distinct colony or 
province in the year 1664, when it was sold by James, Duke of York 
(afterwards King James II.), to Lord Berkeley and Sir George- 
Carteret In the deeds of lease and release, dated respectively 23d 
and 24th of June, 1664, it is described as ^'That tract of land adja- 
cent to New England, and lying and being to the west of Long: 
Island and Manhitas Island ; and bounded on the east, part by the 
main sea, and part by Hudson's River; and hath upon the west^ 
Delaware Bay or River ; and extendeth southward to the main ocean, 
as far as Cape May, at the mouth of Delaware Bay; and to the north- 
ward as far as the northernmost branch of the said bay or river Dela- 
ware, which is in 41 deg. 40 min. of latitude; and crosses over, thence^ 
in a straight line, to Hudson's River, in 41 deg. of latitude; whiob 
said tract of land is hereafter to be called Nova Csesarea, or New 
Jersey.*' * 

This description led to long controversies as to the location of the- 
northern boundary, for subsequent examination showed that there wa» 
no important fork of the river Delaware near latitude 41 deg. 40 min. 
The eastern extremity of the boundary was first determined to be at 
the mouth of Tappan creek, afterwards it was claimed that it prop- 
erly began opposite the mouth of Spuyten Duyvil creek, and stm* 
other claims were presented for its location at various points between 
these extremes. The western end of the boundary was proposed by 

* Learning & Spicer, p. 10. 
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<8ome to be fixed at the head of Delaware bay, and by various others 
at the months of the Lehigh, the Naveeink, the Popaxtnn and the 
Mohawk branches of Delaware rivier, and at the lower end of Mini- 
sink island. Many attempts were made to reoonoile these conflicting 
•claims and to ascertain and mark the line. 

The commission appointed in 1767, to determine the northern 
boondary, decided that this description had been based on a map of 
the period, the errors of which account for the vi^eness of the 
description. This map was published shortly before the above grant 
was made, and it bears a marked resemblance to one published by 
Van der Donck in his ^' Description of the New Netherlands as it 
now is,'' 1666. It is known as Yisscher's map. Its latitudes are 
about one- quarter of a d^ree too great at the northern boundary. 

This grant clearly includes Staten Island. This, however, was 
early claimed as a part of New York and her title to it was finally 
confirmed by the action of the Legislatures of the two States and of 
the Congress of the United States, in 1834. 

Various commissions have been appointed since 1718 to fix difier- 
•ent portions of the State boundaries, but the work is still incomplete. 
For convenience the following brief descriptions of the State boundaries 
4ure given, as near as at present known : 

Territorial Boundaries. 

Beginning at Tri- States rock, at the forks of the Delaware and 
Navesink rivers, the line between New York and New Jersey runs 
southeast, changing its course slightly at the end of each mile, so that 
4it Greenwood lake it swerves southward 2,416 feet from a straight 
line joining its two ends, so continuing to the terminal monument 
on the west bank of Hudson river opposite Hastings. The line is 
marked by a granite monument at each highway and railroad cross- 
ing, and also at the end of each mile as measured from the bank of 
the Hudson. Thence the line runs east to the middle of Hudson 
river, and then down the middle of the said river and New York .bay to 
a point about five-eighths of a mile southeasterly from Bobbins' Beef 
light-house ; thence westerly along the middle of Kill van KuU to 
the northward of Shooter's island, and down the middle of Arthur 
Kill to a point at the mouth of said Arthur Kill. From here it fol- 
lows a straight line to Great Beds light ; thence on a straight line 
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toward Waacake light until it intersects a line from United States 
C!oa8t and Greodetio Survey station ^^ Morgan 2" through Romer 
stone beaoon ; and thence on the same line until it intersects a line 
drawn from Sandy Hook beaoon to United States Coast and Geodetic 
Survey station ^^ Oriental Hotel/' on Coney Island ; thence on a line 
at right angles to this last-mentioned line to the open ocean. Down 
the coast the boundary is a line three geographical miles from the 
coast line until we reach a line drawn through the middle of Delaware 
bay ; thence up the middle of the bay and river "*" to the line between 
Pennsylvania and Delaware. The line between New Jersey and 
Pennsylvania follows thence up the middle of the Delaware^ leaving 
the several islands of said river to the State nearest which they lie, to 
Tri-States rock^ the place of beginning. 

Limits of Jurisdiction. 

The above bounds limit the property rights of the State. In some- 
cases they coincide with the jurisdictional limits, and in other casea 
they do not The limits of jurisdiction follow the line from Tri- 
States rock to the Hudson river as described above ; thence due east 
to the middle of said river, and following the middle of the river to- 
a point opposite the mouth of Spuyten Duy vil creek ; thence west- 
ward to low- water mark on the western shore of the Hudson. Juris- 
diction is limited by low- water mark of the western shore from this 
point southward along the river and New York bay to Kill van 
Kully and changes as the shore line is changed by improvements. 
Continuing, the limits follow the north shore of 'K'ill van KuU and 
the west diore of Arthur Kill to the mouth of Woodbridge creek ;. 
thence crossing the Kill and following low-water mark of the Staten 
Island shore around to Prince's Bay light-house. From here they 
follow a line drawn from Prince's Bay light-house to the mouth of 
Matavan creekj until said line intersects the previously- described line 
of territorial limits drawn through the middle of Raritan bay;, 
thence along said line to the ocean^ and down the coast to a point 
midway between the Delaware capes. From here New Jersey daima 
jurisdiction to the middle of Delaware bay and river as far up as the 
line between Delaware and Pennsylvania. From this point north- 

* This is New Jersey's claim. It has been disputed by the State of Delaware. See 
Beyised Code of Delaware, 1874, chap. 1, sec. 2. 
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ward to Tri-States rock the States of New Jersey and Pennsylvania 
exercise joint jurisdiction over the waters of the Delaware river, 
offenses being tried in that State which first apprehends the offender. 

The right to r^nlate fisheries extends to the property limits so far 
as the question has been settled by inter-state oompaots. 

The above description embodies the best understanding which can 
be reached of the results of the various inter-state commissions. 



LATITUDE AND LONGITUDE OF GEODETIC STATIONS. 

The following table has been prepared from published reports of 
the United States Coast and Geodetic Survey, from manuscript 
furnished by that organization, from work done for the same survey 
by Acting Assistant Prof. E. A. Bowser, aided by Prof. A. A. Tits- 
worth, and from a minor triangulation covering about one hundred 
and fifty stations, executed during the prosecution of the Topographical 
Survey of the State. 

These stations have been utilized in the Topographical Survey and 
are located with marked accuracy. 

The primary stations are printed in small capitals in the table. So 
£yr as it can be done without interfering with other details, the points 
are shown on the sheets of the Topographical Atlas, and parties wish- 
ing to find them should consult these maps first. 

Many of the points are prominent spires, chimneys or other struct- 
ures which may be readily found by any one; many others are 
marked by conspicuous stone monuments; some only by buried 
marks; while still others were never permanently marked, being 
only intended for immediate use by topographical parties. Many of 
the older points have not been found during the prosecution of the 
Topographical Survey ; these are followed by an interrogation point (?). 
Some of these were located near enough for topographical purposes by 
witness-marks, etc., without the actual station-mark being recovered, 
while others were utilized through the medium of United States Coast 
and Gteodetic Survey plane-table sheets. As a rule, the stations will 
be found upon the highest or most commanding ground in the vicinity. 

The name by which the station is known to the Survey is first 
given ; this is followed by a short description as full as space permits ; 
and, as the description will often be unintelligible without, it is fol- 
lowed by the date of selecting or determining the point. When this 
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is not exactly known, the date of the report in which it first appeared 
is given; thus (a. 1861) signifies that the point antedates 1861, etc. 
Those determined since 1876, by Prof. Bowser, are indicated by (B.) 
Those determined by the Topographer of this Survey are marked (V.) 

The stations are arranged by counties geographically. Under each 
county the older points, computed on the Bessel spheroid, are pvea 
first. Following these, under the heading Clarke^i Spheroid^ are the 
later points computed from the latest and best data as to shape and 
size of the earth, and with corrected telegraphic longitudes. Many of 
the stations in the first list are repeated in the second. At the head 
of the second list under each county, in the columns of seconds, are 
given the average differences of latitude and longitude between the 
two lists. Any one desiring the latest and most accurate locations, 
correct to one-tenth of a second, should add these quantities to the 
figures in the list preceding. This should always be done when the 
stations are to be used for constructing maps. 

The total number of points utilized in making the Topographical 
Survey of the State is 467. Excluding the close tertiary triangala- 
tion along the Hudson and Delaware rivers and the sea-coast, they 
average one to each 25 square miles. In one or two cases where 
unusually large intervals occur between stations, the topography has 
been laid down by means of transit traverses. 
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Table of G^eographioal Positions. 



NAME OF 8TATI0K. 



ATLANTIC COUNTY. 

Be88eV$ Spheroid — 

Leeds' Point, i mile 8. of hotel (?) (a. 1851) 

Little Egg Harbor Light, (a. 1851) 

Brigantine Beach (?) fa. 1851) 

Abwcom. On point^ 1 mile S. E. of Abse- 

con viUage (?) (a. 1861) , 

Peter's Beach. 1 mile N. E. of Absecon 

Inlet (?) (a. 1851) 

Bislej's Landing. On Lake's Bay (?) 

(a. 1861) 

Dry Inlet (?) (a. 1861) 

Leedsville. Near edge of upland^ E. of 

Linwood. (a. 1851) 

New Inlet (?) (a. 1861) 

Somers' Point (?) (a. 1861) , 



LATITUDE. 



Deg. Min. 



Ctarke* 8 Spheroid, Difference, 

Ojster Creek (?) (1867) 

Leeds' Point (?) (1867). (See above) 

Absecom (?). (See above.) (1867) 

Bvon (?) (1867) 

Absecom. Light-house. (1867) 

LeedsviUe (?) (1867) 

Grove (?) (1867)., 

Linwood (?) (1867) 

Fish (?) (1867) 

Somers' Point (?) (1841) 

Somers (2) (?) (1867) 

Biver. (1883) 

Ocean. (1883) 

New Inlet (?) 

HAMMOirroK. Stone monument on hill, 

S. side of C <& A. B. B., 1^ miles N. W. 

of village. 

Blanoie. Stone monument on summit, 

2f miles N. E. of Mav's Landing. (B.).. 
BICHLAND. One mile S. E. of village, 

200 jards west of B. B. (B.) 
Elwood. (B.) 



New Germanj. (B.). 
Weymouth. (B.). 



Doughty's Tavern. (R). 

. V .J 



Elwood. Spire. (V.) 

Weymouth. Stack. (V.) 

Bichland. On hill, 1 mile S. E. of village. 

(V.) 

New Germany. Spire. (V.) 

Doughty's. Flag north of tavern. (V.)... 
Bnena Vista. Flag opposite B. B. station. 

(V.) 



39 
39 
39 

39 

39 

39 
39 

39 
39 
39 



28 
30 
25 



Sec. 

58.63 
18.41 
48.98 



26 08.56 
23 16.50 



22 

20 

20 
19 
18 



48.75 
31.28 

52.82 
08.49 

38.78 



LOKOITUDE. 



Deg. Min. 



74 
74 
74 

74 

74 

74 
74 

74 
74 
74 



25 

16 
19 

29 

24 

31 
27 

33 
30 
36 



39 80 60.6 



See. 

89.63 
48.02 
37.01 

06.67 

01.60 

11.49 
57.42 

1998 
30.65 
02.95 







+03,7 






+go.s 


39 


30 


27.04 


74 


24 


35.04 


39 


29 


02.37 


74 


26 


00.00 


39 


25 


12.43 


74 


29 


27.03 


39 


22 


45.09 


74 


31 


33.70 


39 


21 


58.74 


74 


24 


52.27 


39 


20 


65.88 


74 


83 


39.42 


39 


20 


03.74 


74 


30 


17.18 


39 


20 


54.06 


74 


33 


38.76 


39 


18 


39.50 


74 


82 


84.26 


39 


18 


41.90 


74 


36 


22.46 


39 


18 


42.68 


74 


36 


23.39 


39 


18 


23.07 


74 


37 


12.11 


39 


17 


18.69 


74 


34 


13.14 


39 


19 


11.58 


74 


30 


60.17 


39 


38 


48.05 


74 


49 


19.29 


39 


28 


44.36 


74 


41 


16.71 


39 


29 


18.96 


74 


61 


12.69 


89 


34 


40.33 


74 


42 


66.56 


39 


36 


26.48 


74 


60 


49.07 


39 


31 


02.18 


74 


46 


48.46 


39 


26 


53.96 


74 


51 


46.69 


39 


34 


40.3 


74 


42 


55.6 


39 


30 


23.5 


74 


46 


36.0 


39 


29 


19.0 


74 


51 


12.6 


39 


36 


26.3 


74 


50 


49.2 


39 


26 


64.0 


74 


61 


46.6 



74 56 



29.7 
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Table of Geographloal Po8itionB-Ck>ntinued. 



NAME OF STATION. 



Atlantic County — Continued. 

Kussia. Flag. (V.) 

Efitellville. (V.) 

Miry Run. (V.) 

English Creek. (V.) 

Egg Harbor. Church spire. (B.) 

Port Republic Church spire. (B.) 

Hammonton. Church spire. (B.) 

BERGEN COUNTY. 

Be89eP 8 Spheroid — 

Cherry Hill. N. of Highland, on hiU (?)... 

Banta. Summit of ^tckensack and Tea 

Neck road (?) 

Terhune. Hill W. of Corona (?) 

Bury. Hill N. of Carlstadt. 

Vreeland. At Ridgefield cross- roads (?) 

Eingsland. On ridge, i mile S. of village (?) 

DiOERY. Yonkers, N. Y 

Bald Mountain. Summit Ramapo Afoun- 

tain, i mile S. of State line. (B.) 

Ramsey's. Church tower. (B.) 

Wykoff. Church cupola. (B.) 

Allendale. Church spire. (B ) 

Paramufl. Church spire. (B.) 

Hackensack. Churcn spire. (B.) 

Palisade. (B.) 

Englewood. (B.) 

Bergen Fields. Church spire (B.) 

Coytesville. (B.) 

Scnraalenburg. Church spire. (B.) 

High Tornb. Summit, 1 mile N. of 

Ramapo, N. Y. (B.) 

Clarlu^s Spheroid, Difference 

Pbbbmont. N. Y 

DiDEBY. Yonkers, N. Y 

Buttermilk. N. Y 

Bury. Hill N. of Carlstadt 

Fort Lee flagHstaff. 

State Line, New York and New Jersey. 
Stone on bank of Hudson river 

Duer. N. Y 

Darlington. E. edge of Ramapo Moun- 
tain. (V.) 

Ramsey's. Church tower. (V.) 

Wykoff. Church spire. (V.) 

Paramus. Church spire. (V.) 

Midland Park. Church tower. (V.) 

Schraalenburg. Church spire. (V.) 





LATITUDE. 




LONGITUDE. 


Deg. 


Mln. 


See. 


Deg. 


Mln. 


Sec 


39 


22 


46.2 


74 


48 


32.9 


39 


22 


21.4 


74 


45 


44.1 


39 


23 


26.5 


74 


41 


35.6 


39 


22 


183 


74 


39 


18.8 


39 


31 


46.41 


74 


38 


22.76 


39 


31 


11.33 


74 


29 


33.97 


39 


38 


16.42 


74 


48 


04.36 



40 54 43.31 



78 57 



52.37 



40 


53 


09.94 


74 


00 


39.66 


40 


51 


38.11 


74 


04 


36.76 


40 


50 


26.17 


74 


05 


02.67 


40 


49 


58.12 


74 


00 


19.67 


40 


47 


45.16 


74 


07 


12.76 


40 


57 


59.98 


73 


50 


13.95 


41 


07 


11.94 


74 


11 


43.11 


41 


03 


31.01 


74 


08 


12.30 


41 


00 


25.13 


74 


10 


06.18 


41 


01 


46.96 


74 


07 


14.94 


40 


59 


04.52 


74 


05 


13.48 


40 


53 


15.95 


74 


02 


12.86 


40 


59 


50.33 


73 


53 


57.69 


40 


53 


25.56 


73 


57 


56.26 


40 


55 


43.04 


73 


59 


63.88 


40 


51 


3499 


73 


58 


26.47 


40 


56 


22.48 


73 


59 


20.68 


41 


09 


02.79 
+0t,6 


74 


09 


27.68 
+19,8 


41 


02 


57.26 


78 


55 


88.62 


40 


58 


02.57 


73 


50 


88.88 


41 


06 


36.44 


73 


48 


38.90 


40 


50 


28.80 


74 


05 


22.41 


40 


50 


49.00 


73 


57 


58.76^ 


40 


54 


50.10 


73 


55 


28.96 


40 


59 


53.46 


73 


54 


10.87 


41 


04 


42.7 


74 


12 


32.8 


41 


03 


33.6 


74 


08 


32.2 


41 


00 


27.7 


74 


10 


26.0 


40 


59 


07.1 


74 


05 


33.4 


40 


59 


26.8 


74 


08 


31.6 


40 


56 


25.1 


73 


59 


40.6 



PHYSICAL GEOGRAPHY. 



11 



Table of Qeofirraphioal Positions— Continued. 



NAME OF STATION. 



BUBLINGTON COUNTY. 

BesseTa Spheroid — 

Bordentown Observatory. 0840) 

Bordentown flag-pole. (1840) 

White Hill (?) (1840) 

Stomt Hill. Baried cone, with locust 
post at surface, on hill 1 mile S. of Ellis- 
dale. (1840) 

Clay banks (?) (1840).. 

King (?) (1840) 

Mount Holly. Granite monument, top 
of mount. (1840) 

Amey. Summit of Ame/s Mount (?) 
(1840) 

Woodside (?) (1840) 

Moorestown spire. Episcopal Church. 
(1840) 

Evesham. Summit of Mount Laurel (?) 
(1840) 

Kanoocas (?) (1840) 

Washington Hunter (1) (?) (1840) 

Washington Hunter (2) (?) (1840) 

Tuckerton. Near eage of upland E of 
village (?) (a. 1861) 

Cedar Hummock. On a well-known small 
island in the marsh, 2^ miles S. of Tuck- 
erton (?) (a. 1851) 

Clark^z Spheroid, Difference 

Colle^viUe, Pa. (?) (l878) 

Partridge, Pa. Jade Island, bank of Dela- 
ware. h878) 

Delanco Church spire. (1878) 

Delanoo. Bank of Delaware at village. 
(1878) 

Harrison's house cupola, Pa. (1878) 

Pennvpack, Pa. (?) (1878) 

Hawk. S. W. end of Hawk IsUmd, River- 
side. (1878) 

Fisher, Pa. Fisher's wharf, S. of Torres- 
dale (1878) 

Plum. At water-edge on Plum Point. 
(1878) 

Saint Vincent's School cupola, Pa. (1878).. 

House of Correction fla|f-«taff, Pa. n878L 

House of Correction chimney, Pa. (1878).. 

Ten-MUe Point, Pa. (1878) 

Tacony water tower (1878) 

Tacony. Methodist Church spire, Pa. 
(1878) 

Sooth's house cupola, Pa. (1878) 



LATITUDE. 



Deg. Min. Sec. 



39 36 06.69 



42 02 



35.95 



40 02 37.01 



LONGITUDE. 



Deg. Min. 



74 19 



74 58 
74 59 



Esec. 



40 
40 
40 


09 
08 
08 


17.57 
49.95 
19.49 


74 
74 
74 


42 
42 
43 


24.14 
29.99 
33.66 


40 
40 
40 


07 
07 
01 


09.59 
11.49 
18.05 


75 
74 
74 


34 

47 
56 


33.06 
33.41 
10.10 


40 


00 


06.12 


74 


46 


59.70 


40 
40 


00 
08 


25.66 
44.52 


74 
74 


41 
49 


53.02 
14.48 


39 


57 


42.27 


74 


56 


42.09 


39 
40 
40 
40 


56 
02 
00 
00 


00.45 
33.10 
52.51 
52.73 


74 
74 
74 
74 


53 

58 
58 
58 


20.81 
20.84 
48.73 
57.20 



27.59 



39 


34 


07.05 


74 


20 


19.06 


40 


02 


+0S.0 
44.22 


75 


01 


+19,6 
Oi.9& 


40 
40 


03 
02 


16.62 
58.11 


74 

74 


58 
57 


38.33 
25.15 


40 
40 

40 


02 
02 
02 


46.15 
22.67 
11.35 


74 
74 
75 


57 
59 
00 


4«.2a 
47.98 
00.32 



39.21 
15.71 



40 


01 


56.99 


74 


59 


26.61 


40 


01 


21.10 


75 


01 


53.09- 


40 


01 


43.63 


75 


00 


58.78 


40 


01 


48.94 


75 


01 


04.44 


40 


01 


26.06 


75 


01 


04.88 


40 


01 


42.92 


75 


02 


41.24 


40 


01 


23.92 


75 


02 


34.55 


40 


01 


. 26.18 


75 


02 


24.01 
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Table of Gtoogrraptaloal Postttons— Continued. 



NAME OF STATION. 


latitude. 


LONOrrUDB. 


Burlington County— Continued. 

BristoL Stone at Bristol street and Dela- 
ware avenae, Bridesburg, Pa. (1878).... 

IVashington. Washington street and Dela- 
ware avenue, Tacony, Pa. (1878) 

Disston's flag-stafl^ Tacony, Pa. (1878) 

DiBston's chimney, Tacony, Pa. (1878) 

Fitler's chimney. Pa. (1878) 


Deg. 

39 

40 
40 
40 
40 

40 

40 

40 
40 

40 
40 

40 
40 

39 
39 
39 

89 
40 

40 
40 
40 
40 
40 
40 
40 
39 
39 
39 
39 
39 
39 

39 

39 
89 


Min. 

69 

01 
01 
01 
00 

00 

01 

00 
00 

00 
00 

00 
00 

48 
36 
84 

40 
08 

08 
09 
07 
04 
03 
04 
02 
59 
59 
58 
56 
53 
54 

53 

51 
53 


Sec. 

22.64 

07.64 
07.15 
05.93 
39.22 

45.49 

30.72 

47.91 
21.34 

02.75 
16.74 

33.06 
09.10 

26.62 
10.16 
10.58 

85.87 
48.7 

86.6 
16.3 
81.1 
87.8 
47.4 
25.0 
03.6 
26.9 
10.7 
09.5 
03.5 
26.3 
55.3 

52.2 

24.5 
08.7 


Deg. 

76 

75 

76 
76 
76 

76 

76 

74 
76 

75 
76 

76 

74 

74 
74 
74 

74 
74 

74 
74 
74 
74 
74 
74 
74 
74 
74 
74 
74 
74 
74 

74 

74 
74 


Min. 

04 

02 
02 
02 
08 

01 

00 

69 
03 

03 
08 

03 

47 

35 
19 
20 

28 
42 

42 
39 
49 
51 
41 
43 
33 
87 
44 
34 
58 
55 
51 

41 

44 

34 


Sec 

13.22 

11.75 
14.71 
23.04 
86.95 


Prismuth. On river bank, 8. end of Riv- 
erton. (1878) 


27.16 


House of Correction, Tacony, Pa. Near S. 
comer of wharf. (1878) 


52.76 


Hunter's house. N. chimney of Clayton 
Cole's house, 1} miles S. E. from River- 
ton. (1878) 


07.46 


Lenning's round chimney, Pa. (1878) 

Bri lesburg. Pa. 3. W. comer of Brides- 
burg wharf. (1878) 


40.29 
42.61 


Lenning's square chimney. Pa 

Van Kirk. Van Kirk street, 370 feet 8. 
E. of N. W. side of Delaware avenue, 
Bridesbure, Pa. (1878) 


86.57 
21.12 


Mount Holly. Granite monument on 
top of the mount (1840) 


19.35 


Apple Pie Hill Stone monument on 
summit of hill, 3 miles a W. of Sha- 
mong R. R. station. (1871) 


23.88 


Tuckerton. (See above.) (1866) 

Cedar Hummock (2). (See above.) (1866).. 
Martha. Stone monument on summit^ 
2} miles E. of Martha Furnace. (B.j... 
Bordentown. Baptist Church spire. (V.).. 
Bordentown. Presbyterian Church spire. 

(V.) ;..... 


47.82 
89.31 

18.12 
50.1 

87.1 


CrosBwicks. Spire. (V.) 


02.1 


Florence. Foundry chinmev. (V.) 


05.6 


Burlinirton. St. Mary's spire. (V.) 


48.6 


Bishop^s bam. E. of Columbus. (V.) 

Columbus. West spire. (V.)^..*.. 


88.0 
81.4 


Taylor's Mount, S. of Gkwkstown. (V.) 

Lewistown. Wind-mill. (V.) 


01.9 
11.7 


Smithville. Mill tower. (V.) 


64.7 


Brown's Mills. (Observatonr.) (V.) 

Mt Laurel. (Summit.) (V.) 


58.8 
89.8 


Marlton Church tower. (V.)' 


10.7 


Medford. (V.) 


18.5 


Retreat. Hill, 1} miles S. E. of school- 
house. (V.) 


47.7 


Huckleberry Hill. 1} miles N. W. of 
Tabernacle. (V.) 


15.7 


Four Mile. At cross-roads. (V.) 


11.6 
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Table of Geographioal Positions— Oontinued. 



HAME OF STATION. 



BuBiiiNOTON CouKTT.— Continaed. 

TauDton Hinchman's store copola. ( V.).. 
Jemima Mount 2} miles £. of Quaker 

Bridge. (B.) 

Bhangs Mount. 8} miles west of Indian 

Mflls. (B.U 

Plains flag. Woodland township. {B^ 

BcHur Swamp. Hill 1 mile N. £. of Fenn 

Place. (B.) 

Spring Hill. 2 miles N. of Penn Place. 

(BJ. 

Bi^sto flag. On tree in village. (B.) 

Herman. Glass works chimney. (B.) 

CSrowlejtown. Church spire. (B.) 



CAMDEN COUNTY. 

BetsePs Spheroid — 

Fishcove (Hatchis) (?) (a. 1861) 

Wood's Point (?) (a. 1851) 

Walnut Street Ferry (?) (a. 1851) 

Kaighn's Point (?) (a. 1861) 

Cooper's Point (?) (a. 1851) 

Haddonfield. Hill 1 mile S. of village (?) 

(a. 1861) 

Gibbeboro (?) (a. 1861) 

Pine Hill. Granite monument N. W. brow 

of hill, i mile a of Clementon. (1840).. 

Morris Hill (?) (a. 1851) 

Cunden Church spire, (a. 1851) 

Gloucester Point (?) (a. 1851) 

Fish Club flag stafl*(?) (a. 1851) 

Powder Wharf (?) (a. 1851) 

Mickle (?) (a. 1851) 

Girard CoUege, Philadelphia, Pa. (a. 1851) 
State House spire, Philadelphia, Pa. (a. 1851) 



Clarke $ Spheroid, Dijferenee, 

Frankford Pumpmg Station ch'y, Pa. (1878) 

Frankford Catholic Church cross, Pa. (1878) 

Homer. Buried terra-ootta pipe. 8(K) yards 
N. £. from Camden Water Works and 150 
yards back from river bank. (1878) 

Jenks. Jenks street and Delaware avenue, 
Bridesburg, Pa. (1878).. 

MorriB (2). On hill just £. of Morris R B. 
station. (1878) 

Tiogk (2), Pa. S. W. buttingpile, end of 
Elevated B. R track, Gas Works wharf, 
Tioga street, Philadelphia. (1878) 



39 
39 
39 
39 
39 

39 
39 



58 
67 
56 
55 
67 

52 
50 



20.87 
25.27 
34.08 
42.89 
12.58 

50.37 
17.57 





LATTTUDE. 


LONOITXTDE. 


Deg. 


Min. 


Sec 


Dog. 


Mln. 


Sec. 


39 


51 


12.1 


74 


51 


21.4 


39 


42 


42.95 


74 


37 


04.06- 


39 
39 


48 
49 


0168 
12.35 


74 
74 


48 
26 


39.17 
46.97 


39 


45 


08.02 


74 


27 


57.26 


39 
39 
39 
39 


46 
38 
37 
36 


15.84 
86.08 
04.20 
56.82 


74 

74 
74 
74 


27 
38 
35 
37 


68.48 
64.82 
58.96 
21.79 



75 
75 
75 
76 
76 

76 

74 



03 
06 
07 
07 
07 

02 
56 



33.67 
19.23 
27.22 
33.04 
22.69 

03.80 
39.88 



39 


47 


61.03 


74 


59 


16.50 


39 


69 


21.78 


75 


02 


17.26 


39 


56 


41.06 


76 


07 


10.19 


39 


58 


46.11 


76 


07 


27.36 


89 


58 


13.64 


76 


07 


24.32 


39 


54 


10.47 


76 


07 


43.73 


89 


54 


37.24 


76 


07 


02.97 


39 


68 


23.58 


75 


09 


64.09 


39 


56 


52.61 

+0S.0 


75 


08 


41.90 
+19,5 


40 


00 


50.61 


75 


02 


61.88 


40 


00 


42.48 


75 


06 


26.08 


39 


67 


40.86 


76 


06 


42.81 


39 


69 


52.82 


76 


03 


53.26 


39 


59 


23.70 


76 


02 


86.51 


39 


68 


46.36 


76 


05 


14.26 
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Table of Qeosraphloal Poaltloiis— Oontdnaed. 



MAJtX or BTATIOX. 



CuiDEH CouNTT — Continued. 

Furriew. Tem^«ott« pipe, buried 170 feet 
N. E. of Hatch Bros.' bnck-Tixd cliinme7, 
E. aide of B. B. cut, Fiah House KMion, 
(1878) 

Pike, Fa. Pika atrcet aod Delanre 
hdc (1878) 

Beblih. Stone monomeDt, on rommit, 2 
nules K. E. of village. (B.) 

Haddonfield. White epire. (V.) 

Atoo. Bichardg' houae capola. (V.)- 

Atdon. Mill tower. (V.) 

Waterford. Spire. (V.) 

HerchantTille. East apiro. (V.) 

Al(»flac,8. W.udeC.& A.B.B,limila 
from Berlin station. IB.)_ 

PWK TTir.i., Same aa above. 

Phladelphia. Tower of Cit; Hall. (B.)... 



CAPE MAY COUNTY. 

Btuat &Aeroid— 

eUnOD (?) (1842). ._._._ 

Loaluu's Landing. N. Mde of Dmnb 

Creek (?) (1842) 

McCroa (7) (1842) 

Ooeben 0) (1842) 

Pierce's Liinding (?) (1842) 

Rahing Creek (?) (1842) 

Higbee (?) (1842) 

Cape Mav Old Light-boiiBe. (a. ISfil)... 
Cape Mav Ne<r Liglit.hoaee. (a. 1861). 

CongreoiHall. (a. 1861) 

Week's Landing (?) (1861) 

Two-Mile BeMb (?) (a. ISGl) 

Learning"! Point (7) (a. 1861 

Town Bank (7) (a. 1861) 

Creese (7) (a. 1861) 

Nummy-g Island (7) (a. 1861) 

Cyrua (7) (a. 1861) 

Eldridge (7) (a. 1861) 

Holmes (7) (1840) 

Learnings Beach North (7) (1840) 

Townsend (7) (1840) 

Lndlam'a Beach (?) (1840) 

CoiBon (7) (1840) 

Mounlain Creek (7) (1840) 

Weakfish Creek (?) (1840) 

Blackman (?) (1S40) 

Beaslej's Point (7) (1840) 



LATITUSM. LOKOirCDK. 



D«g. Uin. Bee. 



88.1S 


76 


OS 


66.89 


06.80 


76 


04 


4e.4B 


NJ.8S 


74 


64 


4fi.07 


M3 


76 


01 


4B.7 




74 






21.6 


74 


4» 


30.8 


83fl 


74 


61 


09.4 




76 


08 


67A 


44.8S 


74 


64 


16.92 


540ft 


74 


69 




WM 


76 


OS) 


S03S 



11 


61.41 


m 


38.4e 


m 


49.32 


07 


38.35 


04 


64.38 


01 


04.08 


57 


14.12 


66 


48.64 




60.42 


66 


61.01 


BR 


66.59 




26.13 


00 


66.84 




36.94 






01 


S9.60 


M 


28.66 


m 


03.41 


07 


32,71 


Ofl 


26.06 


10 




OK 


41.60 


1.1 


41.40 


11 


42.80 


in 


28.80 


16 


04,74 


1» 


48.01 



18.31 

G0.OO 
26.09 
10.93 
06.78 
3S.28 
31.96 
38.90 
16.67 
09.77 
49.60 
40.10 
68.48 
21.96 
28.91 
09.31 
01 JO 
17.07 
63.73 
ISJM 
09.96 
29.69 
36.77 
61.74 
38.73 
l&OS 
31.48 



PHYSICAL GEOGEAPHT. 

Table of Oeosraphioal FosltlonB— OontiDaed. 



HAKB OF STiLTION. 



Cape Kay Coumty— ConUnoecl. 



BewleT'B (2). (1S84)... 
BUckmaii(7)(IM0)... 
CoreoD (71 aS84) 



Btinoa liland m (1842) 

Lndlun'i Luidmg (T) (1S42)... 

McCtel (1842) 

Q<«h«n. (1881) 

Public (1884) 

Talhmm. (1884) 

View. (1884) 

iBle. (1884),. 



Uarahdl (1884) 

8m (1884) 

Town Bank. Hotel cupola. (1881) 

Hkmmock. (1881)„ 

Young. (1884) 

Cedar. (1884).. 

H»rt. (1884) 

Boad (1884) 

Eldiidge (2). Cedu Aab, Ephndm Eld- 
ridgtfs htj frooL (1881)™ 

Limerick eliiiiiDer. Talleet on old dwell- 
ing, Tatluun's Betcb. (1881) 

Pwsti Bewh (?) (1840).... 



T^ickahoe. Spire. (V.). 



CUMBERLAND COUNTY. 

Smttt ^thtroid— 

Barker (?) (1839) 

PiSB Mount (T) (1839) 

Harris (?) (1839) 

Hann (No. 2) (?) (1839) 

Bnck (7) (1839) 

Greenwich I?) (1839) 

Darifl (?) (1839) 

Henslcd (No. 2] (?) 

Wheaion (7) (18391 

Mount Pleasant. N. aide Cohanaey Creek, 

S milec below Bridgeton. (1839) (7) 

BmL HUl (?) (1848) 



+03Jg 
60.07 
02.68 
07.92 
01.01 
44jB0 
64.67 
41.76 



36.06 
13.47 
69.50 
14.32 
00.00 
48.24 
34.08 



48.37 
14.93 
63.00 



LONaiTUDB. 



74 37 00.20 

74 39 83.47 

74 39 21.86 

74 40 66.82 



74 44 48.17 

74 48 81.72 

74 43 11.40 

74 40 82.66 

74 41 47.00 

74 42 16.64 

74 67 80.84 



Ifi.Tfl 


76 


31 


46.94 


00.67 


7R 






Oft.H9 


76 


17 


16.S6 


9.4 01 


76 


16 


07.01 


07.60 


•Ik 


18 




24.Hit 


76 


•20 


21.71 


87 3? 


76 


Wl 


11.84 




76 


IS 




26iI0 


76 


19 


06.89 


9196 


75 


IS 




&6Ji6 


76 


16 


23.71 



16 GEOLOGICAL SUBVEY OP NEW JERSEY. 
Table of Oeographioal Positions— Oontinued. 



tIAMX OF BTXTION. 



CuUBEiti.&Mi> ConinT — Coatinaed. 

GuTuon (?) Hill E. ude of BridgeloD ud 

Fkirtou road. (1840) 

DoDck's Beach (?) {1839} 

Dayra (7) (1839) 

8heppard{7) (1839) 

Cohaosej Light-house. Old light-hoose. 

(1840)......?. „ 

Big iBland. Buried »xmt. (1839) 

West Point (?) (1840) 

Ben DaviB (?) (1839) 

Eagle iBland (?) (1840) 

Nantaient (?) (1840) 

Flrut Farm (?) (1840) 

JoecELYNi: (7) (1840) 

Turkey Point (?) (1840) 

FortesquB (?) (1840) 

Egg lalfind Point (?) (1841) 

Eeg Island Lighc-house. (1840.) Old 

light-hODBe, now destroTed 

Oraooken (?) (1840) 

Eyg Island Point (2) (?) 

Dividing Creek. Buried cone, B. side of 

cre«k, f mile below bridge. (1640) 

Port Korrifl (?) (1839) 

Eait Point (?) (1840) , 

Elder Point {?) (1B42) 

Bird Island (?) (1842) 

Tomliu (?) (1842) , 

WigginB (?) (1842) 

Eobinaon (?) (1842) , 

WMt Creek (?) (1842) 

Carlisle (?) (1842) 

Bombay Hook Li t;ht-houBe, Del. (1840).. 
Mahoii'a Biver Light-bouee, Del. (1810).. 

ClarUi Sphennd. Diitrenet. 

Barker (?) (1839) 

Pine Mount (?) (1839) 

John Dayre. Buried cone, 1} nulee N. E. 

of Bridgeton (?) (1840) 

Hawkins (?) (1839) 

Hann. Buried cone, 8. side of Bridgeton 

and Bowentown road. (1839) 

Buck (?) (1839) 

Harris (?) (1839) 

Whealon (?) (1839) 

Hann (2). (Sa^e as Hann, nearly) (?). 

Greenwich (?) (1839) 

Bush (?) (1839) 

Sheppard (?) (1889) 



33.66 


7B 


IB 


D2.V1 


32.91 


76 


W 


60.9a 


44U 




1» 




3422 


76 


21 


03.S4 


18.39 


7R 


?1 




46.61 


76 


IH 


14.0S 




76 


16 


10.69 


12.09 


7R 


17 




46.00 


76 


14 


07.M 


33.64 


76 


14 


26.96 


S3.2S 


76 


1JI 


S4S9 


37.02 


76 


08 


03.49 


66.97 


76 


(17 


21.4S 


09.39 


76 


09 


S9.99 


23.53 


76 


07 


4fiJ0- 


30.89 


76 


08 


01.74 


0147 


76 


08 


24.62 


21.79 


76 


07 


40.94 


16.98 


76 


06 


04.11 


33.03 


76 


00 


67.47 


28.35 


76 


00 


68.0» 


39.69 


76 


02 


32.32 


44.34 


75 


01 


00.96 


43.58 


74 


69 


49J>fr 


33.28 


74 


69 


47.70 


23.7S 


74 


59 


22.90 


27.02 


74 


64 


44.79 


03.26 


74 


M 


48J6 


46.22 


75 


m 


18.92 


16.40 


76 


23 


43.48 


+03.1 






+19.4 










03.79 




20 


16.94 


23.79 


76 


12 


46.98 


86.42 


76 


20 


40.87 


27.09 


76 


15 


26.68- 


10.71 


76 


13 


3634 


10.11 


75 


17 


86.77 


29.83 


76 


19 


26.40 




76 






27.61 


75 


20 


41^0- 


59.79 


76 


16 


43^ 


41.43 


75 


21 


22.81 
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Table of Gteoffraphioal Positions— Oontinuecl. 



NAME OF STATION. 



LATITTJDE. 



Cumberland County — Continued. 

Davis (?) (1839) 

Heusted (?) 

HeuBted (2) (?) 

Mt. Pleasant (?) 

Bridgeton spire. (1840) 

Laurel (?) 

Woodruff. N. side of Bridgeton and Mill- 
ville road, 1 mile W. of Millville town- 
ship line (?) (1840) 

Cedarville spire. (1840) 

Cedaryille. Summit, N. E. of new brick 
church (?) (1840) 

Fairton. Buried cone on Theoph. Harris' 
land. (1839) (?) 

Ogden (?) (1839) 

Jacob's Creek (2). 1} miles N. of Cohan- 
sej Light-house. Cedar stub. (1875)... 

Jacob's Creek (?) 

Dmick's Beach. On sand ridge, i mile N. 
of Cohansey Light-house 

Dunck's Beach (2) 

Dayre (?) 

Cohansey Light-house. (1840.) Disused.. 

Big Island. Buried cone. (1839) (?) 

8ea Breeze. Warner House flag-^taff. (1882) 

Gkurrison (?) (1840). (Same as previous)... 

West Point (?) (1840). (Same as previous) 

Ben Davis (?) (1839). (Same as previous) 

Ben Davis (2) (?) 

Eagle Island (?) (1840). (Same as previous) 

Nantuxent (?) (1840). (Same as previous) 

Flax Farm (?) (1840). (Same as previous) 

JofiCELYNE (?) (1840). (Same as previous) 

Ben. Drain-pipe sunk in sand at extreme 
high-water mark, Ben Davis Point (1882) 

Nan. Drain-pipe and cement, below mouth 
of Nanticoke Creek. (1882) 

Dyer's Cove. Drain-pipe planted in marsh. 
(1882). 

Turkey Point (?) (1840). (Same as previous) 

Bradford's Point. Terra-cotta pipe, } mile 
below Padget's Creek. (1881) 

Fortesque. Pavilion flag-stafi: (1882) 

Fortesque. Big flag-staS. (1882) 

Forteeque (?) (1840) 

Fortesque (2). Terra-cotta pipe on cand 
hill, 332 feet S. E. of paviUon. (1881)... 

Dividing Creek (?) (1840). (Same as pre- 
vious) 

Oranoken (?) (1840). (Same as previous).. 

B 



Deg, Min. 



39 
39 
39 
39 
39 
39 



39 
39 



39 
39 

39 

39 

39 
39 
39 
39 
39 
39 
39 
39 
39 
39 
39 
39 
39 
39 



39 
39 

39 
39 
39 
39 



22 
22 
22 
23 
25 
26 



24 
20 



22 
22 

21 
21 

20 
20 
21 
20 
19 
19 
23 
19 
17 
17 
17 
16 
16 
18 



39 17 
39 16 



16 
14 

15 
14 
14 
14 



See. 

40.55 
58.37 
58.36 
26.17 
46.48 
21.44 



49.75 
01.99 



39 20 38.48 



33.37 
06.57 

40.07 
37.25 

86.17 
36.34 
47.78 
21.64 
48.86 
26.71 
36.88 
06.81 
15.36 
18.36 
49.26 
36.81 
36.52 
40.25 

18.47 

40.53 

06.54 
59.23 

56.35 
12.23 
15.88 
12.65 



39 14 07.19 



39 
39 



15 
12 



20.22 
07.74 



LONGITUDE. 



Deg. Min. 



75 
75 
75 
75 
75 
75 



75 
75 



76 
75 

76 
75 

76 
75 
76 
76 
75 
76 
76 
76 
76 
76 
76 
76 
76 
76 

76 

75 

76 
76 

76 
76 
76 
76 



20 

18 
18 
15 
13 
13 



08 
12 



76 11 



13 
16 

23 
23 

22 
22 
20 
21 
18 
19 
13 
16 
17 
17 
14 
14 
13 
08 

17 

14 

13 
07 

11 
10 
10 
10 



76 10 



76 
75 



06 
06 



Sec. 

31.34 
68.16 
68.15 
22.30 
57.71 
43.04 



47.25 
07.72 

60.65 

12.26 
28.23 

38.26 
36.46 

10.38 
10.63 
13.07 
36.98 
33.60 
14.83 
22.47 
30.23 
29.10 
26.98 
27.10 
46.49 
18.96 
28.09 

26.97 

46.80 

42.42 
41.06 

53.95 
19.14 
14.22 
19.60 

16.10 

28.72 
4421 
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Table of Gheofirraphioal Positlon8^Ck>ntinued. 



NAME OF STATION. 



CuMBXBLAND CJouNTY— Continued. 



False Point Q (1840) 

False Egg roint, at high-water mark. 
(1882) 

Egg Island Light-house. (1882) 

Port Norris. Juried cone, land of Harriet 
Ogden. (1839) 

Elder Point (?) (1842) 

Bird Island. (1842) 

Wigffins. (1842.) (8ame as previous) 

Tomlin. (1842.) (Same as previous) 

East Point On sand hill, 1} miles R of 
Maurice river (?) 

Tripod (?) 

Maurice River West Buried cone, W. 
side of river mouth. (1840) (?) 

Robinson f?) (1842) 

Egg Island (2) 

Maurice River Light-house. (1877) 

Carlisle. Buried cone ^1842) on farm of 
Wm. Carlisle, of LeesDurg. 

Wert Creek. (1842) 

Wert Creek. (2). (1881) 

Ehner (?) 

Ship John Light-house. (1882) 

Bombay Hook Light-house. (1882) 

Vineland Church. (B.) 

Roman Catholic Seminary. (B.) 

Vineland. Church spire. (V.) 

Bridgeton. Charles K. Elmer's house cu- 
pola. (V.) 

Brideeton. Baptirt Church spire. (V.)*** 

Deeileld. (B.) 

Dividing Creek. (V.) 

Fairton. (V.) 

Woodruff. (V.) 

MillvUle. Stand-pipe. (V.)» , 

KelloM (V.) 

Pine Mount (V.) 

Dutch Neck. (V.) 

Mulford's Landing. (V.) , 

Muskee Hill. (V.) 



LATITUOB. 



ESSEX COUNTY. 

BestePi Spheroid — 

Crane (2). Summit First Mountain, N. of 

Montclair (?) (a. 1861) 

Wallace. In Newark city (?) (a. 1861) 

Newark Neck (?) (a. 1861) 



Deg. Min. 
39 12 



39 
39 

39 
89 
39 
39 
39 

39 
39 

89 
39 
39 
39 

39 
39 
39 
39 
39 
39 
39 
39 
39 

39 
39 
39 
39 
39 
89 
39 
89 
39 
39 
39 
39 



12 
10 

14 
12 
11 
14 
13 

11 
12 

12 
11 
10 
11 

12 
10 
10 
22 
18 
21 
29 
29 
29 

26 
26 
32 
18 
22 
24 
24 
26 
25 
23 
22 
18 



Sec 
00.66 

01.23 
43.82 

36.29 
42.86 
47.61 
36.49 
46.84 

31.62 
36.04 

43.20 
27.01 
2507 
46.23 

06.62 
30.30 
37.79 
13.17 
19.10 
49.49 
10.17 
43.26 
10.2 

37.2 

43 2 

32.23 

33.7 

13.9 

49.1 

16.1 

00.6 

06.4 

24.1 

21.1 

42.2 



liOVorruDB. 



Deg. 
75 

76 
76 

75 
76 
76 
76 
75 

75 
76 

76 
74 
76 
75 

74 
74 
74 
76 
76 
76 
76 
76 
76 

76 
76 
76 
75 
76 
76 
76 
74 
75 
76 
76 
74 



Min. 
10 

10 
08 

01 
02 
01 
00 
00 

01 
02 

02 
59 
08 
01 

57 
55 
54 
09 
22 
30 
01 
01 
01 

12 
13 
13 
06 
09 
08 
02 
59 
20 
16 
19 
67 



Sec. 
17.W 

11.92 
13.22 

17.09 
51.98 
29.58 
07.81 
09.68 

17.70 
43.10 

58a6 
42.54 
05.58 
99M 

07.80 
04.47 
58.85 
09.39 
87.06 
38.84 
16a2 
87.26 
161 

60A 

681 

2187 

151 

09.6 

46.9 

52.7 

09.8 

11.5 

18.0 

260 

082 



40 


50 


06.42 


74 


12 


48.86 


40 


44 


30.41 


74 


10 


56.00 


40 


42 


44.97 


74 


08 


00.00 
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Table of Geofirraphioal Positions— Ck>ntinued. 



NAME OF STATION. 



Ebsex County — Continued. 

Pairfield. Eeformed Church spire. (B.).. 

Caldwell. Church spire. (B.) 

'Caldwell. Iron har, projecting 3 inches^ 1 

mile £. of village, near top of hill. (B.).. 
Newark. First Presbyterian Church spire. 

(a. 1869). 

Newark. Methodist Church spire. Broad 

street (a. 1869).. 

Newark Baj Light or Passaic Light (a. 1869) 
Newark Bay Beacon, (a. 1869) 

-Clark^t Spheroid, Difference, 

Newark. Episcopal Church spire. 

Fairfield. Church spire. (V.) 

Caldwell Flag. (V.) 

GLOUCESTER COUNTY. 

Be8HF$ Spheroid — 

Big Timber Creek (?) (a. 1861) 

Red Bank flag-steff. (a. 1861) 

Woodbury Creek (?) (a. 1861) 

Mathew (?) (a. 1861) 

BUUngsport (?) (a. 1861) 



LATITUDE. 



Deg. Min. Bee. 



Isaac (?)(a. 1861) 

Hill, 1 mile N. of Mantua (?) (a. 



[a. 1861). 
a. 1861), 
[a. 1861). 



•Chew. 

1861) 
Oldman Creek (?) (a. 1861) 
•Opposite Marcus Hook (? 
Tonkin's Island. West (? 
Tonkin's Island. East (? 
Man Island (?) (a. 1861).. 
Thompson Point (?) (a. 1861). 

Crab Creek (?) (a. 1861) 

Eagle Point (?) (a» 1861) 

Opposite Chester (?) (a. 1861) 

Robbins (2). (1843) 

Scull (1) (1843) 

LiFPBNOOTT. On hilly 2 miles S. of Swedes- 

boro. (1843) 

Swedesboro spire. Episcopal Church. (1843) 
Cafferr. i mile S. E. from Clarksboro. 

(1843) 

West. 2 miles from MuUica Hill, summit 

of road to Mantua. (1843) 

Fort Mifflin flag-staff, Pa. (a. 1861) 

•Chester Roman Catholic Cnurch, Pa. (a. 

1861) 



€larhf$ Spheroid. Difference. . 



40 
40 

40 

40 

40 
40 
40 



40 
40 
40 



63 
60 



01.94 
18.38 



60 21.69 
44 01.18 



44 
41 
42 



03.68 
43.69 
06.60 



+0g,6 
44 26.42 
63 04.4 
60 44.1 



LONGITUDE. 



Deg. Min, 



74 
74 



16 
16 



74 16 
74 10 



74 
74 
74 



74 
74 
74 



09 
07 
07 



10 
16 
16 



Bee. 

88.18 
14.02 

04.77 

02.26 

62.60 
19.23 
07.97 

+19.9 
10.36 
68.0 
24.7 



39 


62 


42.68 


76 


07 


46.64 


39 


62 


17.36 


76 


11 


01.69 


39 


61 


60.06 


76 


11 


83.29 


39 


61 


16.64 


76 


12 


2388 


39 


61 


00 24 


76 


14 


16.88 


39 


60 


44.84 


76 


16 


23.37 


39 


48 


13.89 


76 


09 


42.28 


39 


47 


01.84 


76 


26 


38.11 


39 


47 


39.07 


76 


24 


02.17 


39 


48 


48.96 


76 


22 


81.28 


39 


49 


11.40 


76 


21 


40.94 


39 


60 


19.67 


76 


19 


0869 


39 


60 


31.83 


76 


18 


04.60 


39 


60 


36.40 


76 


17 


20.33 


39 


62 


39 28 


76 


09 


41.21 


39 


49 


40.27 


76 


20 


20.24 


39 


44 


31.29 


76 


19 


42.75 


39 


43 


30.01 


76 


20 


22.78 


39 


43 


17.44 


76 


18 


80^ 


39 


44 


68.94 


76 


18 


07.82 


39 


47 


28.44 


76 


12 


69.73 


39 


46 


36.73 


76 


12 


00.61 


39 


62 


28.67 


76 


12 


26 88 


39 


61 


02.20 
+0S.1 


76 


21 


19.62 
+194 



20 GEOLOGICAL SURVEY OF NEW JERSEY. 



Table of Gheogrraphioal Positions— Continued. 



NAME OF STATION. 



Gloucester County — Continued. 

LiPPKNCOTT. (See above,) (1843) 

Forest Grove, (B.) 

Williamstown Ch. (B.) 

Clayton Ch. (B.) 

Newfield. 1^ miles S. £. of village. (6.) 
WHiUAMSTOWN. In glass works yard. (B.) 
Taylor's Mount. 1 mile S. W. of Bich- 

wood. (B.) 

Glassboro Church spire. (B.) 

Monroe. S. of Monroeville. (B.) 



Clarksboro Church spire. (B.). 

Bwedesboro Church spire. (B.) 

Chester, Pa. Military Academy cupola. 
(B.) 

Btrinfftown (Lincoln). (V.) 

Glassboro. White spire. (V.) 

Clayton. Spire. (V.) 

lona. Tall pine in swamp, S. W. of B. R 
station. (V.)... 

Williamstown. Spire. (V.). 

Piny Hollow. (V.) 

Forest Grove. Church spire. (V.) 

Newfield. On hill, 1} miles S. £. of vil- 
lage. (V.) 



HUDSON COUNTY. 

Be$9ePB Spheroid — 

Schuyler. On ridge, E. of Belleville (?) 
(a. 1861) 

Bergen Neck (?) On ridge in West Hobo- 
ken (?) (1818) 

Stevens. In front of Stevens residence, 
Hoboken. (a. 1861) 

Bergen spire. Old Dutch Reformed Church, 
(a. 1861) 

Caven Point (?) (a. 1861) 

Palmerpaw (?) (a. 1861) 

Constable's Point (?) (a. 1861) 

Vanhome (?) (2) (a. 1861) 

Shooter's Island (?) (a. 1861) 

Rowan (?) (a. 1861) 

Bedloe's Island (flag-stafi*). New York Bay. 
(a. 1861) 

Gibbet Island (tree). Now Ellis Island^ 
New York Bay. (a. 1861) 

Jersey aty (flag-staff}, (a. 1861) 

Passionate Fathers' Monastery. West Ho- 
boken. (B.) 



39 
39 
39 
39 
39 
39 

39 
39 
39 
39 
39 

39 
39 
39 
39 

39 
39 
39 
39 



LATITUDE. 



Deg. Min. 



43 
31 
40 
39 
32 
40 

42 
42 
37 
47 
46 

61 
40 
42 
39 

36 
40 
36 
31 



Sec 

20.66 
46.77 
64.60 
26.29 
13.86 
66.31 

67.42 
00.79 
22.71 
67.49 
02.04 

41.96 
13.3 
00.7 
26.3 

10.2 
64.6 
09.9 
46.8 



LONOITUDE. 



Deg. Mln. 



39 32 13.8 



76 
74 
74 
76 
76 
74 

76 
76 
76 
76 
76 

76 
76 
76 
76 

76 
74 
74 
74 



18 
69 
69 
06 
00 
69 

10 
06 
07 
13 
18 

21 
14 
06 
05 

04 
69 
66 
69 



76 00 



40 45 5138 



Sec. 

49.82* 

21.81 

28.20 

29.73 

16.14 

2S^ 

37.79 

47.11 

28.12: 

29.09 

26.76 

20.38- 
18.8 
46.7 
29.4 

88.2 



39.7 
21.8 

16.1 



40 


46 


46.28 


74 


08 


icir 


40 


46 


49.40 


74 


02 


16.62^ 


40 


44 


38.49 


74 


01 


06.54 


40 


43 


39.61 


74 


03 


48.22: 


40 


41 


31.36 


74 


03 


69.07 


40 


40 


38.24 


74 


05 


89.82: 


49 


39 


23.62 


74 


05 


25.61 


40 


39 


06.63 


74 


08 


06.80 


40 


38 


3424 


74 


09 


20.04 


40 


38 


61.64 


74 


07 


18.72 


40 


41 


17.48 


74 


02 


20.85 


40 


41 


66.72 


74 


02 


05.49 


40 


42 


62.43 


74 


01 


57.20 



74 01 



52.28^ 
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Table of G-eogrraphioal Positions— Oontinued. 



NAME OF STATION. 



Hudson County— Continued. 

BrooklTn Bridge. New York pier. (B.)... 

Bergen Point spire, (a. 1859) 

Oenterville. Cnurch spire, (a. 1869) 

Kill's Light. Bergen Point, (a. 1869) 

Bobin's Beef Light. New York Bay. (a. 

1859) 

New York City Hall, N. Y. (a. 1861) 

New York. Trinity Church spire, (a. 1851) 
Brooklyn. Trinity Church spire 

'Clarkf^B Spheroid. Differenee 

Highwooa (2). Brick pillar, marble cap in 

miniature redoubt, near residence of Mrs. 

James 6. King (1867), 2 miles N. of Ho- 

boken ......•••• ••.•■••■.•• 

Bergen Neck7?T(1818y.!!!!!.7.!!.*.'.'!!.'!!!!!!!!! 

Stevens, (a, 1861) 

Bergen Dutch Reformed Church. (Same 

as above.) (1885) 

Jersey City. Spire, (a. 1851) 

Oil CoJb chimney. N. side of Kill von 

Knll. (1885) 

-Shooter's island. Chimney. (1885) 

HUNTERDON COUNTY. 

BesseTa Spheroid- 
Fox Hill. Stone monument on summit, 2 

miles N. E. of Califon. (B.) 

Bethlehem. Masonry monument over Le- 
high Valley R. R. tunnel. (B.) 

■Gravel EUil. Cross cut on rock on summit, 

3 miles N. W. of Milford. (B.) 

Pickles. Stone monument, most southerly 

summit of mountain (B.) 

Readington. Reformed Church spire. (B ) 
Cherryville. Stone monument, \ mile W. 

of village. (B.) 

'Croton. Stone monument on summit, 2 

miles S. R of village. (B.) 

Three Bridges. Church spire. (B.) 

Flemington. Methodist Church spire. (B.) 

Pleasant Comer. Church spire. (B.) 

Sand Ridge. Baptist Church spire. (B ).. 
fiourland. White-oak stump, } mile W. of 

Amwell village. (B.) 

•OoAT Hill. Stone monument on summit, 

1} miles S. of Lambertville. (B.) 

Hatcock, Pa. Summit, 2 miles S. of 

Bucksville. (B.) 



40 
40 
40 
40 

40 
40 
40 
40 



latitude. 



LONOnUDE. 



Deg. Min. 



42 
38 
40 
38 

39 
42 
42 
40 



Sec. 

23.67 
49.68 
03 23 
3223 

23.85 
43.16 
25.71 
66.33 

+02,6 



Dcg. Min. 



73 
74 

74 
74 

74 
74 
74 
73 



59 
07 
06 
08 

03 
00 
00 
57 



Sec. 

35.51 
19.24 
33.26 
35.84 

36.78 
03.09 
24.29 
43.06 

+19.9 



40 
40 
40 


46 
45 
44 


12.70 
52.06 
41.14 


74 
74 
74 


01 
02 
01 


02.06 
36.50 
26.44 


40 
40 


43 
42 


37.14 
53.18 


74 
74 


04 
02 


04.35 
16.76 


40 
40 


39 
38 


18.82 
32.58 


74 
74 


06 
09 


33.44 
39.70 



40 


43 


56.31 


74 


47 


59.45 


40 


38 


49.95 


75 


01 


18.99 


40 


36 


18.87 


75 


08 


06.80 


40 
40 


35 
34 


38.26 
02.46 


74 
74 


49 
48 


06.57 
49.59 


40 


33 


42.46 


74 


54 


11.41 


40 
40 
40 
40 
40 


29 
31 
30 
26 
26 


01.42 
20.53 
17.63 
25.98 
20.45 


74 
74 
74 
74 
74 


54 
47 
51 
51 
56 


26.95 
29.89 
10.62 
04.55 
54.99 


40 


25 


48.96 


74 


45 


19.50 


40 


20 


42.05 


74 


66 


57.47 


40 


29 


16.09 


75 


12 


50.97 
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Table of Qeofirraphioal Positions— Continued. 



NAMS OF STATION. 



Hunterdon County — Continaed. 

Clark^a Spher^, Dijference, 

Potteraville. (V.) 

Beadington. Church spire. {Y, ).„.„., 

Cherryville. Spire. (V.) 

Quakertown. Spire. (V.) 

Cushetunk. (V.) 

MechanicBville. Church spire. (V.)... 

Comhill. (V.) 

Bosemont Spire. (V.) 



MERCER COUNTY. 

BentCB Spheroid — 

Mount Kobe. Top of mountain, } mile 

R of village. (1840) 

Poplar Ridge (?) (1840) 

Mount Canoe. Buried cone on hill, 1} 

miles N. E. from Titusville (?) (1840).... 



Cold SoU (2) (?) (1840) 

Pennington Seminary (cupola). (1840) 

Princeton Seminary (cupola). ri840)... 

Princeton College (cupola). (1840) 

Mapleton (2} (7) (1840) 

Lawrenceville. Buried cone. Hill N. W. 
of vUUge (1840) 

Lawrenceville (spire). (1840) 

Hazel's Farm (2). Middle of New Bruns- 
wick and Trenton turnpike, 30 yards N. 
of Chas. Updeck's house. (1840) 

Trenton. First Presb. Church spire. (1840) 

White Horse (?) (1840) 



Clark^B Spheroid, Difference. 

Princeton water-tower. (V.) 

Princeton College cupola (V.) 

Lawrenceville stand-pipe. (V.) 

Ewing Church spire. (V.) 

East Trenton. Rubber Works ch' v. (V).. 
Trenton. State and Clinton St spire. (V.) 

Trenton. State House dome. (Y.) 

Trenton. State Street Methodist Church 

spire. (V.) 

Traiton. Boman Catholic Church, Broad 

and Centre streets. (V.) 

Trenton. Bapt Church, Centre and Bridge 

streets. (V.) 

Hamilton Square Baptist Church. (V.).... 

Dutch Neck spire. (V.) 

Windsor spire. (V.) 



40 

40 

40 
40 
40 
40 
40 
40 

40 
40 



40 
40 
40 



22 
22 

19 
20 
19 
20 
20 
21 

18 
17 



18 
13 
11 



00.56 
14.30 

87.76 
37.84 
35.36 
40.00 
52.06 
08.62 

05.01 
51.00 



02.77 
1023 
10.70 





latitude. 


L 


^NOIT 


DDE. 


Deg. 


Min. 


See. 
+0S.7 


Dog. 


Min. 


Sec. 
+19.6 


40 


42 


24.8 


74 


44 


06.1 


40 


34 


05.2 


74 


44 


09.2 


40 


33 


44.7 


74 


54 


15^- 


40 


33 


52.9 


74 


56 


310^ 


40 


37 


24.8 


74 


48 


26.9 


40 


87 


112 


74 


45 


00.4 


40 


22 


23.8 


74 


54 


42.7 


40 


25 


49.4 


74 


59 


26.4^ 



74 
74 

74 
74 
74 
74 
74 
74 

74 

74 



74 
74 

74 



43 
42 

51 
42 
47 
39 
39 
36 

43 
43 



40 
45 
42 



06.14' 
10.75 

19.98 
18.9a 
18.80- 
84.26 
16.26* 
23.88 

48.71 
25.25^ 



08.69- 
07.51 







+02.8 






+19.6 


40 


20 


23.5 


74 


40 


03.5 


40 


20 


55.0 


74 


39 


85.1 


40 


17 


31.9 


74 


44 


10.9 


40 


16 


14.4 


74 


48 


02.5 


40 


14 


23.0 


74 


43 


39.0 


40 


13 


16.8 


74 


45 


21.3 


40 


13 


13.8 


74 


46 


18.1 


40 


13 


13.5 


74 


45 


36.7 


40 


12 


51.5 


74 


45 


40.6 


40 


12 


41.4 


74 


45 


36.4 


40 


13 


46.1 


74 


39 


37.8 


40 


16 


57.5 


74 


36 


50.8- 


40 


14 


34.5 


74 


34 


57.7 
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Table of Gheogrraphioal Po8ition8^Ck>ntinued. 



NAME OF STATION. 



MIDDLESEX COUNTY. 

BenePB Spheroid — 

WilUams (2) (?) (a. 1851) 

Woodbridge (?) (a. 1851) 

Woodbridge. Spire of Presbyterian Church. 

(a. 1859) 

Zellis (2). On hill, i mile S. of Wood 



bridge (?) (a. 1851). 



Shotwell (?) (a. 1851) 

Bloomfield. Summit of Bloomfield's 

Hill, 2 miles E of Metuchen. (a. 1851 ).. 
Perth AmboY. Episcopal Church spire. 

(a. 1859) 

Soath Amboj. (a. 1851) 

Morgan (?) (a. 1851) 

Chestnaquack (?) (a. 1851) 

Sandhills. Summit on New Brunswick 

and Trenton turnpike, (a. 1851) 

Granbory. Steeple First Presb. Church. 

(a. 1861) 

New Brunswick. Rutgers Col. cupola. (B.) 

Woodbridge Landing (?) (a. 1859) 

Fire Brick Works. A. Hall & Son's ch>, 

Perth Amboy. (a. 1859) 

Perth Amboy. Presb. Church, (a. 1859).. 
South Amboy Depot Pennsylvania B. K. 

(a. 1859) 

Seward (?) (a. 1859) 

Morgan (2) (?) (a. 1859) 

Morgan (3) (?) (a. 1859) 

Chestoaquack Point (2) (?) (a. 1859) 



CUwk^i Spheroid. Difference 

Bayard. Bank of Arthur Kill, N. of Island 

View landing. Buried bottle. (1885) . 
Sawyer. Tutt's Point, N. bank Arthur 

Kill. Buried bottle. (1885) , 

Woodbridge. Spire of Presbyterian 

Church. (1885, same as a. 1851) 

Hawk. 18 yards E. of Clark's Creek, 

(1886) 

Sewaren. Cedar stub. 160 yards N. of 

Sewaren Hotel. (1886) 

Bovnton's Tile Works chimney. Near 

Woodbridge Landing. (1885) 

Menlo Park. Tall iron stack. VV.) 

Van Keuren's house. 1 mile S. W. of New- 
town. (V.) 

Metuchen. Presbyterian Church spire. (V) 
Butgers College cupola, New Brunswick. 

(V.) 



LATITUDE. 



Deg. Min. 8«c. Deg. Mln. 



40 
40 



40 
40 



40 
40 
40 
40 



40 
40 
40 

40 
40 

40 
40 
40 
40 
40 



40 

40 

40 

40 

40 

40 
40 

40 
40 



LONGITUDE 



34 
33 



40 33 



32 
32 



40 32 



30 
28 
28 
27 



51.18 
22.51 

39.82 

4302 
45.43 

04.01 

10.64 
44.61 
01.06 
37.43 



40 24 27.30 



18 
29 
32 

30 
30 

29 
28 
28 
28 
27 



23.68 
52.73 
43.23 

51.06 
18.09 

26.32 
52.90 
08.05 
05.18 
36.88 



+0S.7 
35 01.66 
33 38 86 



33 

33 

32 

32 
33 

32 
32 



42.50 

41.77 

47.50 

26.58 
49.0 

16.4 
25.7 



40 29 66.4 



74 
74 



74 
74 



74 
74 
74 
74 



74 
74 
74 

74 
74 

74 
74 
74 
74 
74 



74 

74 

74 

74 

74 

74 
74 

74 
74 



12 

14 



74 16 



16 
15 



74 19 



16 
16 
15 
14 



74 32 



30 
26 
14 

16 
16 

16 
16 
16 
16 
14 



12 

13 

16 

14 

15 

15 
20 

28 
21 



74 26 



Sec 

31.94 
20.83 

05.96 

17.64 
01.06 

08.84 

36.16 
59.98 
39.33 
43.39 

19.08 

48.82 
28.12 
69.71 

16.06 
87.80 

16.68 
13.06 
36.16 
33.80 
42.36 

43.94 

26 27 

26.94 

26.40 

18.54 

21.56 
225 

06.2 
316 

47.7 
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Table of GheOGrraphioal Positlon8-<)ontinued. 



NAME OF STATION. 



LATITUDE. 



Middlesex County— Ck)ntinued. 

St. James' spire. New Brunswick. (V.)... 

Stelton. Church spire. (V.) 

Kreischer's chimuey, Staten Island. (V.)-. 
Tottenville. Cupola, Staten Island. (V.).. 

State Reform School tower. (V.) 

Dayton. Church spire. (V.) 

Cranbury. First Presb. Church spire. 

(V) 

Cranbury. Second Presb. Church spire. 

(V.) 

MONMOUTH COUNTY. 

BeeaePa Spheroid — 

Matavan Point (?) (a. 1851) 

Conasconck Point (?) (a. 1851) 

Point Comfort (?) (a. 1851) 

Compton (?) (a. 1851) 

Sandy Hook (?) (a. 1851) 

Sandy Hook Light-house, (a. 1859) 

Pigeon Hill (?) (a. 1861) 

Mount Mitchell. N. edge of Highlands. 

(a. 1861) 

Beacon Hill. Hill 1 mile S. E. of Mor- 

ganville. (ISS9) 

Beers. Hill W. side of Keyport and Holm- 
del road. (1843) 

Navesink (?) (a. 1851) 

Navesink Light-house, (a. 1851) 

Ocean House (flag-staff), (a- 1851) 

Burdge. Hill N. bank of Navesink river. 

(1843) 

Navesink (2) (?) (a. 1851) 

Garriell. Hill 1 mile S. E. of Red Bank. 

(a. 1861) 

Conover (?) (a. 1843).... 

Beach (1) (?) (a. 1851) 

Beach (2) (?) (a 1851) 

Polhemus. Hill 2} miles N. E. of Colt's 

Neck. (1843) 

Shrewsbury spire, (a. 1851) 

Liberty pole. Long Branch village, (a. 

1840) 

DiSBOBO. Hill 1} miles N. W. of Perrine- 

▼ille. (1840) 

Baird. ' N. end Pine Hiiiri} miles N.K 

of Perrineville. (1840) 

Debow. Hill 1 mile S. E. of Clarksburgh 

(?)(1840) 

Freehold. Spire, old Court House (?) (1840) 



longitude. 



Deg. Mln. Sec 



40 18 26.4 
40 18 50.4 



Deg. Mln. 



74 31 
74 30 



D€C 



40 


29 


38.0 


74 


26 


53.9 


40 


31 


01.5 


74 


24 


26.0 


40 


31 


57.1 


74 


14 


28.8 


40 


30 


30.9 


74 


14 


37.9 


40 


20 


35 6 


74 


23 


55.6 


40 


22 


32.8 


74 


30 


43.7 



08.3 
51.6 



40 
40 
40 
40 
40 
40 
40 


26 
27 
27 
26 
27 
27 
24 


50.28 
30.90 
20.79 
19.74 
42.18 
39.49 
24.49 


74 

74 
74 
74 
74 
73 
74 


12 
10 
07 
06 
00 
59 
04 


19.53 
24.21 
45.05 
09.94 
04.80 
48.56 
23.33 


40 


24 


27.77 


74 


00 


06.30 


40 


22 


23.74 


74 


13 


22.06 


40 
40 
40 
40 


23 
23 
23 
22 


30.96 
45.06 
42.43 
51.74 


74 
73 
73 
78 


11 

58 
58 
58 


06.29 
49.77 
48.62 
13.90 


40 
40 


22 
23 


59.43 
15.34 


74 
73 


01 

58 


25.80 
58.50 


40 
40 
40 
40 


20 
20 
20 
20 


31.69 
38.28 
39.12 
11.87 


74 
74 
73 
73 


02 
01 
58 
58 


45.79 
07.42 
01.68 
02.84 


40 
40 


19 
19 


00.00 
22.20 


74 
74 


08 
03 


36.62 
21.63 


40 


17 


55.55 


73 


59 


52.30 


40 


14 


45.43 


74 


27 


06.10 


40 


14 


07.06 


74 


24 


81.26 


40 
40 


10 
15 


55.87 
34.38 


74 
74 


25 
16 


16.89 
08.50 
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Table of G^ogrraphioal PositionB— Ck>ntinue<L 



NAlfE OF STATION. 



Monmouth County — Continued. 

Graodon. Hill 2 miles E. of Freehold. 

(1840) 

Throckmorton. Hill 2J miles S. of Colt's 

Neck. (1836) 

Lippencott. Hill 1} miles N. of Shark 

River R. R. station (?) (1836) 

West. Hill i mile N. of Elberon R. R. 

station (?) (a. 1851) 

Red Bog. On hill, 2i miles W. of Asbury 

Park. (a. 1861) ^ 

Newell. On hill, 2 miles S. E. of Turkey. 

(a. 1861) 

Highland of Squan (?) (a. 1851) 

Sandy Hook Signal (?) (a. 1869) 

Conasconck Point (2) (?) (a. 1869) 

Wilson's Beacon. Back of Point Comfort. 

(a. 1859) 

Light-house flag. Near Point Comfort, (a. 

1859) 

Matavan (?) (a. 1869) 

Keyport spire, (a. 1859) 

ConovePs Beacon, (a. 1859) 

HUton (?) (a. 1859) 

Carhart (?) (a. 1869) 

€hapelHill. Backlight, (a. 1869) 

Chapel Hill. Light-house pole. (a. 1859) 
Wilson (?) (a. 1859) 

Clarkf^s Spheroid. Difference 

Beacon Hill. (See above) 

Throckmorton. (See above) 

Oarriell. (See above) 

West. (See above) 

Red Bog. (See above). 

Red Bog (2) (?) 

Freehold. Court House spire. (V.) 

Freehold. Reformed Church spire. (V.).. 

Key East Hotel. Flag-staff. (V.) 

Colorado House. Ocean Beach. (V.) ... 
Beach House, Sea Gilt N. flag-staff. (V.) 

DisbrowHill. (V.) 

Allentown. Presb. Church spire. (V.) 

MORRIS COUNTY. 

BesseTa Sphtroid — 

East and West Jersey Line. 1} miles N. 

of Budd's Lake. (B.) 

Green Pond. Blazed pine on summit, 1 

mile N. of Denmark. (B.) 



latitude. 



Deg. MiQ. Sec. 



40 53 46.46 
40 68 31.04 



longitude. 



Deg. Min. 



74 44 
74 81 



see. 



40 


15 


44.62 


74 


13 


35.86 


40 


16 


01.08 


74 


10 


28.68 


40 


16 


17.63 


74 


07 


18.27 


40 


16 


16.24 


73 


59 


34.71 


40 


14 


03.28 


74 


02 


54.16 


40 


11 


41.15 


74 


14 


06.77 


40 


06 


07.68 


74 


04 


17.70 


40 


28 


17.06 


74 


00 


03.21 


40 


27 


30.60 


74 


10 


24.74 


40 


26 


36.80 


74 


07 


51.82 


40 


26 


60.75 


74 


06 


66.81 


40 


26 


48.87 


74 


12 


18.90 


40 


26 


1241 


74 


11 


47.24 


40 


26 


14.21 


74 


03 


01.39 


40 


26 


17.19 


74 


03 


09.44 


40 


26 


01.13 


74 


02 


11.66 


40 


23 


61.00 


74 


03 


12.76 


40 


23 


51.68 


74 


03 


12.67 


40 


26 


18.87 
+028 


74 


05 


08.92 
+19.9 


40 


22 


26.66 


74 


13 


41.91 


40 


16 


03.90 


74 


10 


48.67 


40 


20 


34.44 


74 


03 


05.72 


40 


16 


18.98 


73 


69 


64.71 


40 


14 


06.10 


74 


03 


13.71 


40 


14 


06.81 


74 


03 


18.71 


40 


16 


37.3 


74 


16 


29.6 


40 


16 


28.0 


74 


16 


42.4 


40 


11 


29.6 


74 


00 


37.8 


40 


10 


23.8 


74 


00 


67.6 


40 


07 


34.8 


74 


01 


49.9 


40 


14 


48.0 


74 


27 


26.1 


40 


10 


27.1 


74 


35 


14.6 



84.48 
41.98 
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Table of G^ogrraphioal Positions— Ck>ntinuedL 



NAME OF STATION. 



Morris County— Continued. 

Sheep Hill. Cross cut on large rock on 

summit, 1 mile N. of Boonton. (B.) 

Boonton, Presb. Church spire. (B.) 

Paisippany. Presb. Church spire. (B.)... 
Schooley's Mountain. Cross on center one 

of three stones on summit, 1^ miles S. W. 

of Drakestown. (B.) 

Watnong. Bar of iron, projecting 6 inches, 

on summit, IJ miles N. W. of Morris 

Plains. (B.) 

Morristown. Presb. Church spire. (B.) . . . 
Mt. Olive. Stone monument on summit, 

1} miles E. of Budd's Lake. (B.) 

Bald Hill. Stone monument, 1 mile S. 

E. of Brook Valley. (B.) 

Clarke^B Spheroid, Difference, 

Seward's UilL Chester cross-roads. (V.).. 
Pandppany. Church spire. (V.) 



OCEAN COUNTY. 

BeBiePs Spheroid — 

Chnstopher. On a hill 1} miles S. E. of 
Lakewood, now a cemetery (?) (a. 1861). 

Green Island (?) (a. 1861).. 

Fleming (?) (a. 1861) 

Page (?) (a. 1861) 

Stout (?) (a. 1861) 

Goose Creek (?) (a. 1851) 

Cranberry (?) (a. 1861) 

Good Luck Point (?) (a. 1861) 

PhiUpp (?) (a. 1861) 

Cedar Creek (?) (a. 1851) 

Forked River (?) (a. 1861) 

Island Beach (?) (a. 1861) 

Barnegat Inlet (?) (a. 1851) 

Barnegat Light-house (a. 1861), old posi- 
tion; for new light-house, see below 

Double Creek (?) (a. 1851) 

Hickory Island (?) (a. 1851) 

Great Swamp (?) (a. 1851) 

Dinner Point (?) (a. 1851) 

Hickey (?) (a. 1861) 

Cramer (?) (a. 1851) 

Long Beach (?) (a. 1861) 

Clark^8 Spheroid Difference, 

Whitings Hotel flag-staff. (1873) 



latitude. 



Deg. Min. 



Bee. 



40 
40 
40 


66 
54 
51 


06.58 
20.92 
50.17 


74 
74 
74 


24 
24 
24 


04.85 
17.68 
04.17 


40 


49 


44.93 


74 


47 


13.45 


40 
40 


60 
47 


52.88 
47.83 


74 
74 


29 

28 


20.28 
80.19 


40 


51 


69.88 


74 


42 


82.80 


40 


67 


37.21 


74 


20 


43 91 


40 
40 


47 
61 


+0g,6 
12.8 
62.7 


74 
74 


40 
24 


+19,7 
86.2 
24.2 



longitude. 



Deg. Min. 



Sec 



40 


04 


10.42 


74 


11 


36.76 


40 


00 


32.22 


74 


06 


0649 


40 


00 


12.97 


74 


03 


11.79 


39 


69 


06.18 


74 


06 


48.18 


39 


67 


8471 


74 


04 


16.48 


39 


67 


04.97 


74 


06 


20.88 


39 


66 


37.21 


74 


03 


68.5& 


39 


66 


18.58 


74 


06 


47.10 


39 


53 


50.37 


74 


04 


25.90' 


39 


51 


44.44 


74 


07 


6294 


39 


49 


19.83 


74 


09 


08.41 


39 


49 


02.62 


74 


05 


08.73 


39 


45 


55.47 


74 


06 


66.48 


39 


46 


57.21 


74 


06 


02.20 


39 


44 


24.84 


74 


10 


20.39 


39 


41 


11.94 


74 


12 


43.12 


39 


40 


39.53 


74 


08 


39.32 


39 


37 


57.40 


74 


14 


54.94 


39 


37 


34.20 


74 


11 


03.86 


39 


36 


09.24 


74 


12 


62.76 


39 


33 


16.89 
+0S.0 


74 


14 


21.28 

+so,o 


89 


67 


13.04 


74 


22 


46.62 
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Table of Gtoographioal Positions— Continued. 



NAME OF STATION. 


LATITUDE. 


LONGITUDE. 


OoBAN County — Continued. 

Balcony. Baried jug at summit, 2 miles 
8. W. of Whitinira. (1871) 


Deg. 
39 

39 

39 
89 

39 
39 
89 

39 

40 

40 

40 

41 

41 

41 

41 

40 
40 

41 

40 
40 

39 
89 
39 


MiQ. 
66 

46 

45 
46 

67 
66 
67 

66 

68 

62 

61 

09 

04 

08 

02 

68 
66 

11 

62 
66 

46 
43 
39 


Sec. 
27.09 

34.43 

61.61 
09.81 

11.73 

16.6 

13.1 

67.9 

34.04 

34.18 

01.18 

67.66 

66.90 

28.66 

63.61 

11.62 
27.61 

38.07 

+02 6 
36.81 
30.1 

87.24 
69.74 
86.76 


Deg. 

74 

74 

74 
74 

74 
74 
74 

74 

74 

74 

74 

74 

74 

74 

74 

74 
74 

74 

74 

74 

76 
76 
76 


MlD. 

23 

19 

06 
13 

10 
04 
22 

28 

08 

10 

07 

17 

28 

23 

23 

11 
16 

20 

11 
16 

27 
28 
81 


Sec. 
40.94 


RiPOEWAY. Summit, N. side of Cedar 
Bridge road, 6^ miles N. W. from Bame- 
gat (1872) 


33.26 


Barnegat Light-house. Present light- 
house. (1873) 


23.78 


Bamegat. Methodist Church spire. (1873) 

Gtowdy's house. Cupola of Mr. J. G. 

Gowd/s residence, 1 mile E. of Toms 

River. (1873) 


20.04 
34.90 


Sea Side Park. Flag-staff at poet-office..... 

Whitings. Hotel fli^-sUff. fV.) 

Backinffham, i mile N. of Philadelphia 
and Long Branch R. R., and just W. of 
Ocean County line. (V.) 


44.0 
46.6 

30.8 


PASSAIC COUNTY. 

Beaa^a Spheroid — 

Van Riper. Summit, S. edge of Paterson (?) 
Weasel. Copper bolt in ledge First Moun- 
tain, N. of Great Notch 


04.34 
62.41 


Aquackanonk. Summit of hill, Passaic 
City (?) 

Beach Mountain. Summit, near State line, 
E. of Greenwood Lake. (B.)« 


26.8(V 
20.2& 


Danker Pond. Blazed oak on summit, i 
mile S. W. of Dond. (B.) 


87.23 


Beab Fort. Copper bolt in ledge on sum- 
mit. 1} miles N. W. of West Milford. (B.) 

Maoopin. Blazed chestnut on summit, | 
mile E. of pond outlet. (B.) 


11.70 
43.79 


High Mountain. Copper bolt in ledge on 
summit, 4 miles N. W. of Paterson. (B.) 
Powder Mills. Machine shop chimney. (B.) 
Greenwood Lake, N. Y. Bearfort Moun- 
tain. N. of State line. (B.) 


36.5» 
13.69 

02.88 


darkies SDheroid, Difference 


+19.8 


Weasel. (Same as WcMwiel above).......... 


1221 


Wayne. Powder Mills chimney. (V.) 

SALEM COUNTY. 

BeateTs Spheroid — 

Oldman's Point (?) (1843) 


33.6 
21.92 


Penn's Grove (?) (1843) 


19.10 


Church Landing Point (?) (1843) 


oo.8r 
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Table of Gtoographioal Positioiis— Oontiinied. 



KAME OF 8TATI0K. 



SAI.EM County — ContinueiL 

Allen. Buried cone, on hill 1 J miles S. W. 

of Aoburn. (1843) 

8cal! (2). Buried cone, 2 miles N. from 

Sharpstown (?) 

EUet. Buried cone, 2} miles from Sharps- 

Ujwn, on land of Widow Ellet (1843%. 

Beeves (?) (1843) 

Acton. Buried cone. 2 miles E. of Sharps- 
town, on land of Widow Acton (?) (1843) 
Big Mannington Hill. Buried cone 3 

miles 8. W. of Woodstown (1843) 

Kinsey (?) (1843) 

Finn's Point. Bank of Dekware (?) (1841) 

Penn'sNeck (?) (1843) 

Fort Delaware, Del. (1839) 

Salem spire, Episcopal Church. (1841).... 
Elsinborough Point. In old Swedish fort. 

(1841) (?) 

Alloway's Point Buried cone, 147 yards N. 

of mouth of Alloway's Creek (?) (1840).. 
Burden. 2} miles S. E. from Quinton, 

and 300 yards W. of the cross-roads (?) 

(1840) 

Stony Point (?) (1840) 

Bound Island (?) (1840). (See below) 

Arnold (?) (1840) 

Wilmington Light-house. (1841) 

Wilmington Town Hall, Del. (1841) 

Delaware City. Presbyterian Church spire, 

Del. (1841J. 

New Castle. Episcopal Church spire, Del. 

(1841) 



39 

39 

' 39 
39 



Clarke^ a Spheroid, Dij}erence» 



Finn's Point (2). Bank of Delaware (1876) 
Finn's Point Bank of Delaware (7) ( 1841) 

Salem Presbyterian Church spire 

Salem Episcopal Church spire. (See above) 
Elsinborough. (See Elsinborough above) 

(1841) 

Elsinborough (2) (1875). Pine stub, near 

old Elsinborough (?) 

Elsinborough (3) (1881). 90 yards N. of 

last point 



39 
39 
39 
39 
39 
39 

39 

39 



39 
39 
39 
39 
39 
39 



39 
39 
39 
39 



AUoway. (See Alloway above) 

Alloway (2). Pine stub, 174 yards above 

mouth of AUoway's Creek. 

Alloway (3) 

Burden. (See Burden above) 

Stony (?) 



LATITUDE. 



Deg. Min. Sec [Deg. Min. 



41 

40 

38 
39 



14.14 

66.57 

19.55 
03.38 



39 38 08.61 



36 
38 
35 
35 
35 
34 

32 

80 



31 
27 
25 
23 
43 
44 



54.09 
03.11 
58.11 
38.05 
18.79 
25.42 

21.74 

04.77 



45.74 
29.89 
18.79 
14.78 
15.25 
26.56 



39 34 38.14 
39 39 35.71 



36 
36 
34 
34 



39 32 
39 82 



+OSJI 

00.15 
01.32 
24.10 

28.58 

24.91 
26.33 



39 


32 


27.48 


39 


30 


07.97 


39 


30 


08.53 


39 


80 


16.97 


39 


81 


48.93 


39 


27 


83.11 



76 
76 

76 

75 



76 
76 
76 
76 
75 
76 

75 

75 



75 
76 
76 
75 
75 
76 



75 

75 
75 
75 

75 

75 

75 
75 

75 
75 
76 
76 



20 

23 
22 



76 22 



21 
33 
32 
32 
88 
27 

31 

31 



22 
30 
27 
25 
80 
32 



76 86 
76 33 



33 
33 
27 
27 

32 

32 

82 

31 

31 
31 
22 
31 



8189 

46^ 

45.82 

21.79 
02.74 
45.92 
ItM 
49.20 
ZIM 

44.41 

80.88 



38.40 
49.85 
18.74 
40.49 
66.69 
42.48 

17J69 

27.84 

02.67 
06.22 
69.28 
67.80 

03.76 

08.64 

03.46 
50.20 

48.25 
48.92 
62.85 
09.25 
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Table of G^ofirr&pliioal Positlons^Oontinued. 



NAME OF STATION. 



Salem (Bounty — Continued. 

Stony (2) (?).. 

Stony (3). Drain-pipe planted 5 feet from 
high-water mark. Stony Point. (1882) 

Bound Island. Buried cone in marsh. 
(1840) (?) 

Bound Island (2) 

Sneed (?) 1882) 

Cove (?) (1882) 

Pot. Drain-pipe 20 feet back from high- 
water mark. (1882) 

Arnold. Amold^s Point (?) (1840) 

Arnold (2) 

Arnold IZ), Arnold's Point. Drain-tile 
planted in marsh 80 yards back from 
shore-line. (1881) 

Bound. Dndn-tile planted in marsh. (1882) 

Fort Delaware (2), Del. (1876) 

Stow (?) (1882) 

New (?) (1882) 

Fort Delaware^ Del. (See above) 

Beedy Island Light-house (1881) 

Delaware City Presbyterian Church spire, 
Del. (1840) 

Eldridge's Hill, 225 ;rardB S. W. of Hayne's 
house, at Point Airy. (V.) 

Daretown. Church spire. (V.) 

Mt Pleasant On hill, S. side of East Lake, 
8. E. of Woodstown. (V.) 

Centerton. (V.) 

Elmer. (V.) 

Jericho. (V.) 

New Boston. (V.) 

Colson's. 1 mile 8. E. of Daretown. ^B.^ 

Whig Lane. 1^ miles E. of village. (B.) 

Salem Church spire. (B ) 

Port Penn Bange Light, Pa. (B.) 

Finn's Point Bange Light (B.) 

Quinton Church spire. (B.) 



S0MEB8ET COUNTY. 

BeueT 8 Spheroid — 

Bound Brook. Pile of stones on brow of 
first Mountain, (a. 1851) 

Mine Mount Bar of iron projecting 3 
inches on summit, 2 miles W. of Bemajrd»- 
▼ille. (R) 

North Branch (?) (B.) 



40 34 56.66 



40 
40 



43 
35 



16.35 
52.65 





liATITUDE. 


liONOITUDE. 


Deg. 


Mln. 


Sec. 


Deg. 


Min. 


Sec. 


39 


27 


47.42 


75 


31 


12.55 


39 


28 


01.83 


75 


31 


16.12 


39 


25 


22 02 


75 


27 


33.17 


39 


25 


27.04 


75 


27 


36.01 


39 


27 


32.96 


75 


31 


01.94 


39 


26 


13.78 


75 


28 


18.14 


39 


29 


06.11 


75 


31 


27.73 


39 


23 


18.03 


75 


25 


59.93 


39 


28 


17.37 


75 


25 


55.00 


39 


23 


18.65 


75 


25 


54.84 


39 


25 


36.85 


75 


27 


89.52 


39 


35 


20.30 


75 


34 


04.05 


39 


22 


50.27 


75 


24 


51.89 


39 


24 


09.65 


75 


26 


85.13 


39 


35 


22.04 


75 


34 


08.60 


89 


30 


03.37 


75 


34 


08.76 


39 


34 


41.37 


75 


35 


37.30 


39 


89 


45.3 


75 


18 


24.8 


39 


36 


05.2 


75 


15 


87.0 


39 


38 


22.8 


75 


18 


82.0 


39 


31 


45.3 


75 


07 


44.4 


39 


34 


57.5 


75 


11 


12.7 


39 


29 


19.8 


75 


21 


50.2 


39 


31 


17.9 


75 


17 


10.2 


39 


35 


37.93 


75 


14 


41.77 


39 


38 


37.82 


75 


12 


12.11 


39 


34 


24.01 


75 


27 


59.45 


39 


30 


40.43 


75 


36 


33.8a 


39 


37 


01.42 


75 


32 


03.12 


39 


32 


41.78 


75 


24 


44.59 



74 31 



74 86 
74 40 



87.57 



00.58 
88.58 



80 
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Table of G^eoffraphioal PositlonB— Oontinued. 



KAME OF STATION. 



SoMEBSET County — Continaed. 

Mt. Hobeb. Copper bolt in ledge on sum- 
mit, } mile S. W. of charch. (B.) 

Raritan. Woolen mill chimney. (B.) 

Somerville. First Bef. Church spire. (B.) 

Middlebush. Church spire. (B.) 

East Millstone. Bef. Cnurch cupola. (B.) 



•••••••■ 



Clarkt^s Spheroid, Difference 

Lamington. Church spire. (V.)... 
Pluckamin. Church spire. (V.)... 
Bedminster. Church cupola. (V.). 
North Branch. Re£ Church spire. (V.).. 



SUSSEX COUNTY. 

BeeaeTs Spheroid — 

High Point. Copper bolt in ledge on 
summit of Blue Mountain, 1\ miles from 
New York line. (B.} , 

Centerville. On hill, f mile W. of village. 
(B.) 

Culveb's Gap. Copper bolt, first summit, 
S. W. of gap. (B.) 

Deckertown. Fresb. Church spire. (B.)... 

Decker Pond. Blazed spruce on hill, E. 
side of pond. (B.) 

Glen wood. Blazed spruce on hill, 1 mile 
N. W. of village. (B.) 

Hamburgh. Church spire. (B.) 

Beaver Kun. Blazed nickorj on hill, 1} 
miles W. of village. (B.) 

East and West Jersey Line (on Blue Moun- 
tain). (B.) 

Smith's Hill. Blazed chestnut on summit, 
1} miles N. of Newton. (B.) 

Lafayette. A sunmiit, 2 miles N. of vll- 
hige. (B.) 

Hambuboh. Copper bolt in ledge on sum- 
mit, 2i miles £ of village. (B.) 

Franklin Furnace. Stack. (B) 

Catfish Pond. Summit, E. of pond. (B,) 

Newton. Presbyterian Church spire. (B.l 

Woodport. Cross on boulder on summit, } 
mile W. of Dodge mine. (B.) 

Sparta. Cross on rock on summit, 1} miles 
S. of Sparte. (B.) 

Clark^B Spheroid. Difference. 

Lemon's house. W. of Swartswood. (V.) 



40 
40 
40 
40 
40 



40 
40 
40 
40 



latitudb. 



Deg. Mia. Sec. 



86 
33 
34 
29 
30 



39 
38 
40 
35 



39.87 
52 02 
03.78 
47.17 
07.44 

+0B.7 
38.2 
52.6 
14.7 
56.6 



LONOmiDX. 



Deg. Min. 



74 
74 
74 
74 

74 



74 

74 
74 
74 



33 
87 
36 
31 
34 



43 
38 
38 
40 



Sec 

56^7 
87.82 
21.72 
23JL1 
27.65 

+19.7 
72.2 
32.7 
48.2 
22.4 



41 


19 


12.74 


74 


39 


23.88 


41 


12 


51.57 


74 


50 


09.99 


41 
41 


10 
12 


18.49 
36.60 


74 
74 


47 
36 


22.48 
03.87 


41 


12 


11.84 


74 


31 


42.66 


41 

41 


15 
09 


24.81 
06.48 


74 
74 


29 
84 


57.91 
13.69 


41 


09 


18.50 


74 


38 


27.17 


41 


08 


44.15 


74 


50 


40.08 


41 


04 


55.05 


74 


44 


80.17 


41 


07 


51.01 


74 


41 


07.16 


41 
41 
41 
41 


08 
06 
01 
03 


50.85 
29.72 
54.92 
24.80 


74 
74 
74 

74 


81 
35 
59 
44 


80.18 
01.74 
30.59 
59.00 


41 


00 


37.55 


74 


85 


10.86 


41 


00 


55.96 


74 


37 


56.04 


41 


04 


+0g,6 
52.6 


74 


51 


+19.6 
42.4 
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Table of Gheofirr&pbioal Positions— Ck>ntinuedL 



NAME OF STATION. 




Sussex Coxnsrrr — Coniinaed. 

Milford flag, Pa. HUl just N. E. of yil 
lage. (V.) 



UNION COUNTY. 

BesMPt Spheroid — 

Sfrikofield. Pile of stones just E of 
old fence line, Boll's Hill, 2 miles S. of 
summit (1817) 

Sayre. Hill, 2 miles N. E. of Cranford (?) 
(a. 1861) 

Elizabethtown. Spire of First Presbyte- 
rian Church, (a. 1851) 

Eandolph. On drift hill, E. of Plainfield 
(?) (a. 1861) 

Bahwaj. Spire of First Presbyterian 
Church, (a. 1851) 

Wynant (a. 1869) 



Bird (?) (a. 1851J.. 
Elizabethport Presbyterian Church, white 
spire, (a. 1869) 



Clcark^B Spheroid, Difference 

Sprinofield. Boirs Hill, as above. (1817) 

Sayre. (a. 1851) 

Elizabethtown. Presbyterian Church, 

same as above. (1885) 

Oil Cloth Co.'s chimney. Southern part of 

Elizabethport (1886) 

Staten Chemical Co.'s chimney. Near Bay 

Way, west bank of Arthur KUl. (1886) 
Standard Chemical chimney. West bank of 

Arthur EUl. (1886) 
Wynant (2). Hickory stub and buried 

Dottle, Wynanf s land, near Tremley B. 

B. station. (1886) 



Westfield. Presbyterian Church spire. (Y,) 
Cranford. Presbyterian Church spire. (V.) 

Boeelle. Flag^staff. (V.) 

Elizabeth. First Presbyterian Church spire. 

(V.) 

Elizabeth. St Mary's Church spire. (V.).. 
Washington Bock (North rock). (V.).... 

Netherwood. Hotel (V.) 

Donellen. Spire. (V.) 

New Doyer. Spire. ( V.) , 



41 19 



40 

40 

40 

40 

40 
40 
40 



40 
40 

40 

40 

40 

40 



40 
40 
40 
40 

40 
40 
40 
40 
40 
40 



44.7 



41 19.44 





LATITUDE. 




LOHOrrUDE. 


Deg. 


Min. 


Sec. 


Deg. 


MlQ. 


Sec. 


40 


59 


44.1 


74 


51 


89.0 


40 


56 


88.7 


74 


48 


19.0 


40 


59 


09.8 


74 


44 


49.4 



39 42.84 
36 41.81 



36 
32 
39 



51.04 
66.28 
03.13 



40 38 49.75 



41 
40 

39 

88 

87 

86 



36 
39 
39 
39 

39 
39 
36 
87 
35 
86 



+0i.7 
22.16 
46.27 

45.66 

46.96 

65.90 

54.00 



27.11 
14.1 
28.1 
37.0 

45.6 
29.9 
45.7 
33.7 
39.9 
07.2 



74 47 



74 21 



40 43.66 74 16 



74 

74 

74 
74 
74 



74 
74 

74 

74 

74 

74 



74 
74 
74 
74 

74 
74 
74 
74 
74 
74 



12 

23 

16 
13 
10 



74 11 



21 
17 

12 

11 

12 

12 



18 
20 
18 
16 

12 
13 
28 
24 
27 
20 



36.2 



05.44 
67.68 

86.97 

I 

20.32 

32.11 
68.89 
08.69 

08.24 

+19.7 
2619 
17.85 

66.77 

46.84 

15.47 

21.73 



11.48 
62.7 
11.6 
60.4 

66.8 
07.8 
20.9 
00.4 
60.2 
26.4 
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NAME OF STATION. 



Union County— Continued. 

Bahway. First Presbyterian Church spire. 

(V) 

Bahway. Second Presbyterian Church 

spire, ry.) 



Linden. Reformed Church spire. ( V.^ . . . 

Linden. Episcopal Church spire. (V.)... 

Bay Way. Staten Chemical Co.'s chimney 

(V.) 



WABBEN COUNTY. 

BtMd^B Spheroid — 

Delaware Water Gap. Brow of Mount 

Tammany. (6.) 

Danville. Blazed white-oak on summit, 1 

mile W. of village. (B.) 

Hackettstown. Blued rock-oak on summit, 

2 miles W. of town. (B) 

Montana. Stone monument, \ mile S. E. 

of village. (B.).. 



CUurkt^s Spheroid, Difference, 

Hope. Church spire. (V.) 

Wairenville. 1 mileS.W.of vUlage. (V.) 

Jennj Jump Mountain. (V.) 

Belvidere. Presbyterian Church spire. (V.) 

Mt No More. (V.) 

White Hall, f mile S. W. of cross-roads. 

(V.) 

Easton. Court House spire. (V.) 

Washington. Old chimney, bank of canaL 

(V.) 

Pohatcong Mountain. (V.).. 





LATITTJDE. 




LONOrrUDK. 
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BENCH-MARKS. 

In the following list all elevations are in feet and refer to mean sea 
level at Sandy Hook, as determined by a series of observations by the 
United States Coast and Geodetic Survey, extending from October 
21st, 1876, to October Slst, 1881, in a oontinnoos series. Bench- 
marks marked U. S. C. S., are from the line of geodetic levels from 
Sandy Hook, through Phillipsburg, run in 1881, by the United States 
Coast and Geodetic Survey. All others were determined by the State 
Survey. Those described as ^' monuments,'^ and numbered in the 
descriptions, are masses of masonry imbedded in the ground, with a 
rounded granite post, the summit of which is the bench-mark, pro- 
jecting from the top, and usually raised about six inches above the 
surface of the ground. A detailed description of these monuments, 
and the manner of setting them, was given on pages 14 and 16 of the 
annual report of the State Geologist for 1886. 

The objects of the primary lines of levels, run in connection with 
the Topographic Survey of the State, may be stated as follows : (1) 
To insure accuracy in the determination of elevations for topography; 
(2) To ascertain the exact elevation of a series of permanent bench- 
marks, above mean sea level, by which means any future elevation or 
depression of the earth's crust may be detected and measured ; (3) To 
furnish a series of reliable bench-marks throughout the State for the 
use of city and railroad surveys and for all engineering purposes, in 
order that such surveys may constantly add to the general fund of 
information as to the surface of the State, and that the value of the 
Topographic Survey as an aid to such surveys may be increased by 
having all referred to the same datum plane. 

In order that the full benefit of this work may be felt, it is desira- 
ble that all railroad and city engineers shall co-operate and refer their 
levels to the common datum. 

Atlantic County. 
Abbecx>n Eleva., 24.232 ft. 

Elevation of underground mark, 19.661 ft. 

This monument (No. 10) is located in the small triangular grass 
plat where the main road from Philadelphia and Egg Harbor City 
enters the main shore road from Absecon to Leeds' Point. It is set 

c 
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in the center line of the Philadelphia road and 12.75 feet west of the 
center line of the shore road (the road being 49.5 feet wide). It is 
also 64 feet from the corner of old hoose standing in yard at the west 
street comer ; 62.6 feet from comer of hoase on the south street 
corner, and about in range with its northeast end, and 131.9 feet from 
corner of new house on the east street corner. 
The top is level with the surface of ground. 

Abbeoon Eleva., 30.66 ft. 

On east end of stone door-sill of Methodist Episcopal Churoh, 
about 220 yards west of the above primary monument 

Atlajthc City Eleva., 8.964 ft. 

On an old United States Coast Survey tidal bench-mark cut on 
northwest side of base of Absecon light-house. It is under the sooth 
end of a window- sill^ and is a small shelf cut in the convex water- 
table, with the letters *^ U. S. C. S.'' cut above it. 

Atlantic City Eleva.^ 10.184 ft;. 

A cross cut on north end of stone door* sill of Atlantic City 
National Bank, at northerly comer of Atlantic and North Carolina 
avenues, the door being on Atlantic avenue. 

Da Costa Eleva., 80.14 ft. 

A cross cut 0.40 feet from each edge of stone at southeast comer of 
coping of southeasterly culvert wall on Camden and Atlantic raiIroad| 
one mile west of Da Costa station. 

Doughty'b Eleva., 26.76 ft. 

A cross cut on coping stone at east end of south wall of culvert on 
Camden and Atlantic railroad, 60 yards east of 11-49 mile- poet, just 
west of Doughty's station. The cross is 0.75 feet from the corner. 

Eqg Habbob City Eleva., 66.578 ft. 

Elevation of underground mark, 52.611 ft. 

This monument (No. 17) is located on southwest side of Agassix 
street and the southeast side of Buffalo avenue, 5 feet from the street 
and avenue lines, and 3 feet inside of center of hedge, which stands 
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2 feet from the street and mns around the School Park. There are 
three parks on the southwest side of Agassiz street, the School Park 
being in the middle. Ezcarsion Park lies northwest of Bafialo 
avenue ; School Park lies southeast of it and runs to Agricultural 
Fair Grounds, and these Fair Grounds extend from School Park to 
St. Louis avenue. 

The monument is 251.8 feet to the northwest of the north comer 
of the school-houee, 26.5 feet from center of a large maple tree on 
Buffalo avenue, 12.45 feet from center of another tree standing to 
northeast of former, and 44.93 feet from center of large maple tree 
standing on southwest side of Agassiz street. 

Egg Habbob City. ., \ . . . . Eleva., 60.27 ft. 

A cross c^on toitth corner of upper outside flagstone step in front 
of side door of brick store on the north comer of Philadelphia avenue 
and Agassiz street. 

Hammonton Eleva., 102.82 ft. 

A cross cut on the water-table on south side of front door, and 3.1 
feet from comer of three-storj concrete store standing on east side of 
Bellevue street^ and on north side of Camden and Atlantic railroad. 

Leeds' Point Eleva., 52.691 ft. 

Elevation of underground mark, 48.648 ft. 

This monument (So. 9) is located just west of the hotel at forks of 
roads to Port Sepublic and to Abseoon. It is at the intersection of 
the center line of Abseoon road with the south line of Port Republic 
road. The following measurements were taken : To northeast corner 
of store at southwest comer of roads, 52.5 feet ; to center of small 
cedar north of and opposite the store, 69.2 feet ; to center of wild 
cherry tree at southeast road comer, 22.5 feet, and to center of maple 
tree standing on the south side of Point road, east of forks of roads, 
75.9 feet. 

The top of this monument is just below the surfiaoe of the road. 

Mats Landing Eleva., 19.89 ft 

This bench-mark is a cross cut on west end of stone door-sill of 
front door of Atlantic county court-house. 
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Mats Landing Eleva., 20.66 fL 

This benoh-mark is the arrow-head engraved on the brass top of 
the soath '^ trae meridian " post standing in the court-yard. 

Mays Landing Eleva., 18.82 ft. 

This benoh-mark is a cross cat on east end of stone door-sill of front 
or north door of the American Hotel, just southeast of court-house. 

Mount Pleasant. Eleva., 13.96 ft. 

A cross cut on bluestone door-sill of northerly door at east side of 
Atlantic City water works pumping station, just north of Mount 
Pleasant. 

SoMEBs' Point . Eleva., 26.160 ft. 

Elevation of underground mark, 21.535 ft. 

This monument (No. 11) is placed on the brow of the hill in front 
of the old Somers homestead^ a brick building on the shore road just 
south of the railroad crossing, at Somers' Point It is set in the oenter 
line of the road which runs to the west and is in the produced line 
of the curb along the northerly side of the street running down to- 
the railroad depot, and 29 feet from the comer of the curb at the 
northwest comer of the streets, said corner bearing south 87^ east 
from the monument. The southeast comer of the Somers homestead 
bears north 5^ west, 75 feet distant, and a large cedar tree near the 
southwest street comer bears south 60^ west, 53.5 feet distant. The 
center of the railroad track, where it crosses the shore road, is about 
160.5 feet from the monument. 

(Note. — On account of a change of the grade of the streets, No. 
11 was reset May 31st, 1887, and the above description and elevations 
apply to its new position.) 

Bergren County. 

Allendale Eleva., 270.39 ft 

A cross cut on the outside corner of the second step from the top of 
the east end of the retaining wall of the north abutment of the New 
York, Lake Erie and Western railroad bridge over a brook, about 
300 yards south of the station. 
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Blauveltville, N. Y Eleva., 182.80 ft. 

A oroes cat on the oatside comer of the west end of the south 
abutment of the road bridge over the Piermont branch of the New 
Yorky Lake Erie and^Westem railroad. 

Closteb. Eleva., 40.48 ft 

This bench-mark is on the east end of the sill of the most easterly 
of two doors in the south side of the brick building opposite the 
Northern Railroad of New Jersey station. 

€lo8Ter Eleva, 40.00 ft. 

A cross cut on the east comer of the sill of the front door of M. 
Kohler's feed store. 

Demabbst. . ' Eleva., 38.87 ft. 

A cross cut on the south end of the sill of the front door of the 
Northem Railroad of New Jersey station. 

Dundee Lake. Eleva., 41.14 ft. 

This bench-mark is on the New York, Susquehanna and West- 
•em railroad bridge crossing the lake. The point is a cross on the 
northwest comer of the iron bed-plate on which rests the most east- 
erly truss on the north side of the track. 

Englewood. Eleva., 24.05 ft. 

A cross on the north end of the sill of the front door of the ladies' 
waiting-room of the Northern Railroad of New Jersey station. 

Englewood. Eleva., 44.84 ft. 

A cross on the southwest end of the sill of the door of the post- 
office, at the northwest corner of Palisade avenue and Engle street. 

Haokenbaok Eleva., 12.60 ft. 

A cross cut on the west end of the sill of the main front door of 
the First Reformed Church, on Court street. 

Hackensack Eleva., 14.22 ft 

A cross cut on the west end of the sandstone sill of the main front 
door of the Bergen county court-house. 
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HiOHWOOD Eleya.| 48.96 {L 

A cross out on the northeast comer of ooping of the retaining wall 



at the east end of the south abutment of the Northern Railroad of 
New Jersey bridge over a brook, about 500 yards south of the station* 

HoHOKXJS Eleva.y 194.69 ft. 

A cross cut on the southwest comer of the ooping of the west para- 
pet of the New York^ Lake Erie and Western railroad culvert over 
Hohokus creek. 

MoNSEY, N. Y Eleva., 527.29 ft. 

This bench-mark is on the summit of the large guard- stone at the 
northwest comer of the freight station. 



» 



Nanxjet, N. Y Eleva., 297.98 ft. 

A cross cut on the south end of the stone sill of the front door 
of William Hutton, Jr.'s, brick store, near the railroad station. 

NoBDHOFF Eleva., 9.87. ft. 

This bench-mark is on the north end of the sill of the most 
northerly window in the front of the lodge at the entrance of Hon.. 
W. W. Phelps' Teaneck estate. 

Obangetown, N. Y Eleva., 113.82 ft. 

A cross cut on the east comer of the coping on top of and at the 
extreme south end of the long abutment of the bridge carrying the 
Piermont branch of the*New York, Lake Erie and Western railroad 
over the West Shore railroad. 

Pausades Monument Eleva., 460.21 ft. 

This bench-mark is on the summit of the State line monument, on 
top of the Palisades. 

Palisadbs Monument Eleva., 453.08 ft.. 

This bench-mark is a cross cut on a rounded knob of the bed-rook 
7.8 feet southwest of the monument. 
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Pasbaio Junction Eleva., 63.20 ft 

A cross cat on the southeast corner of the lowest step at the east 
end of the north abutment of the bridge carrying the Bergen County 
railroad (Erie) over the New York, Susquehanna and Western nul- 
road. 

Ramsey's. Eleva.^ 344.25 ft. 

A cross cut on the east end of the sill of the most easterly window 
in the north end of John Y. Dater's brick dwelling, near the station. 

RiDOEFiELD. Eleva.y 14 35 fl. 

A cross cut on the south end of the sill of the front door of the 
ladies' waiting-room of the Northern Railroad of New Jersey station. 

RiDGEFiELD Pabe Eleva., 6.77 ft. 

This bench-mark is on the northwest corner of the west end of the 
culvert under the West Shore railroad^ one-third mile north of the 
village. 

RiDOEwooD Eleva.^ 140.33 ft 

A cross cut on the west end of the stone sill of Abraham J. Za- 
briskie's brick building (now^used as a feed store), near the station. 

Spbing Valley, N. Y Eleva., 448.94 ft. 

A cross cut on the east end of the front door-sill of the Reformed 
Church. 

SuFPBRN, N. Y Eleva., 283.50 ft. 

This bench-mark is the top of the State line monument, between 
the two tracks of the New York, Lake Erie and Western railroad, 
about three-quarters mile south of Suffern. 

SuFFERN, N. Y Eleva., 287.45 ft. 

This bench-mark is the^top of the new fifteenth mile-stone of the 
State line. 
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Tallmans, N. Y Eleva., 482.58 ft. 

A cross out on the top of a large boulder in the railroad cut on the 
north side of the track, 25 yards west of a bridge and 100 yards east 
of the station. 

Tknafly Eieva., 48.06 ft. 

A cross cut on the south end of the sill of the north front door of 
the Northern Railroad of New Jersey station. 

Burlincrton Ck>unty. 

Birmingham Eleva., 31.29 fb. 

On the most southerly of two bolts on the top of northwest wing- 
wall of bridge over race^ 100 yards north of Birmingham railroad 
station. 

BoBDENTowN Eleva., 15.53 ft. 

A triangle cut on the west end of stone door-sill at the south en- 
trance to fire-room of Bordentown Reservoir and Water Co.'s pump- 
house^ near the outlet lock of the Delaware and Raritan canal. 

BoBDENTOWN Elcva., 24.17 ft. 

A triangle cut on coping-stone at the east end of the south abut- 
ment of railroad bridge over road way Just north of lower Bordentown 
railroad station. 

BuBLiNQTOK. . . . . . . Eleva., 12.53 ft. 

Cross cut on dressed stone at west end of door-sill of main entrance 
to Baptist Church at northwest corner of Broad and Stacy streets. 

BxjBLiKOTON Eleva., 11.30 ft. 

A cross cut on northwest comer of projecting ledge of iron post at 
northwest corner of iron bridge over Assiscunk creek, on Main street. 

Deacon's Eleva., 80.56 ft. 

A triangle cut on water-table at southwest corner of brick school- 
house, on east side of turnpike, three-eighths mile southeast of Dea- 
con's station. 
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Mount Holly Eleva.^ 185.47 ft. 

On the northwest corner of granite monument, located on the sum- 
mit of Mount Holly, and which marks the United States Coast and 
G^eodetic Survey triangulation point, Mount H0II7. 

Mount Holly Eleva., 16.88 ft. 

On northwest comer of door- sill of National Bank, on northeast 
oomer of Main and Mill streets. 

Mount Holly Eleva., 42.97 ft. 

On the northwest corner of marble door-sill of main entrance to 
Burlington county court-house. 

Pembebton Eleva., 39.23 ft. 

On the southwest corner of granite block, upon ^hich rests the south 
end of west iron arch of bridge over mill-pond. South Pemberton. 

TucKEBTON Eleva., 22.632 ft. 

Elevation of underground mark, 17.972 ft. 

This monument (No. 8) is set in the northwest comer of the Pres- 
byterian churchyard, at the corner of Main and Cedar streets, 3.2 feet 
back from the front fence, being in line with the south fence line of 
Main street, west of Cedar street, and 3 feet east of the east line of 
Cedar street. It is 32.9 feet from the northwest corner of the church. 

Whitb Hill Eleva., 14.24 ft. 

On a protuberance indicated by an arrow and the letters B. M., on 
the southeast comer of the flagstone coping of the northwest wall of 
bridge over ice-pond, on the road to Burlington, one mile west of 
White Hill. 

Oamden County. 

Camden Eleva., 30.64 ft. 

A cross cut on southeast end of highest step of main entrance to 
new Camden county court-house, on Federal street. 
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Camden Eleva., 21.23 ft. 

A cross oat on north end of north door-sill on east side of station 
at junction of Camden and Atlantic and Pennsylvania railroads, at 
corner of Tenth and Market streets. 

Camden Eleva., 34.63 ft. 

On easterly corner of pedestal, over the bailders' names (Edrips & 
Shearman), of the soldiers' monument, on Haddon avenue, just north 
of city hall. 

Gloucbsteb Febby Eleva., 5.91 ft. 

A cross cut on southeast corner of slate slab on top of rubble wall, 
southeast of Gloucester ferry pier, and 66 yards in a southerly direc- 
tion from Buena Vista Hotel. 

KiBKWOOD Eleva., 60.04 ft. 

On cross on southeast comer of slate slab on south side of outlet 
of pond, on dam opposite railroad station. 

Mebchantyille. Eleva., 80.11 ft. 

On the west end of marble door-sill (close by comer of brickwork), 
of the east front door of new railroad station. 

WiNSLOW Eleva., 112.019 ft. 

Elevation of underground mark, 107.779 ft. 

This monument (No. 18) is located in the grass plat, 22.6 feet 
west of flag-pole. It is in the center line of road running south of 
New Jersey Southern railroad station, and is about in center line of 
roads ranning to Hammonton and Waterford. The following meas- 
urements were taken from the monument : North 46^ 30^ east, 67 
feet to large oak ; north 6° 30' west, 41 feet to another large oak ; 
123.26 feet to southeast comer of Hay & Co.'b store ; 60 feet to cor- 
ner of glass works fence ; 66 feet perpendicularly to south line of 
road to New Grermany ; 68 feet to southwest street comer, and 73 feet 
to northeast comer of house on this southwest comer. 

WiNSiiOW Eleva., 112.76 ft. 

A cavity cut in foundation at south comer of brick chimney, at 
south comer of Hay & Co.'s steam flour mill, at Winslow. An 
arrow-head points to it, and it is 1.8 feet above surface of ground. 
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Cape May Ooiinty. 

Cape May Coubt House. . . . Eleva., 19.498 fU 

Elevation of anderground marky 14.961 ft. 

This monament (No. 14) is set in the east corner of Cape May 
oounty oonrt-yardy 4 feet from the front or street fence, and 5 feet 
from the line fence between the conrt-yard and the M. E. charch- 
yard. It is also 81.7 feet from the center of the eouth '^trae 
meridian '' post, 62 feet from the north one, 54 feet from east corner 
of conrt-house and 42 feet from soath comer of M. E. Church. 

Cape May City Eleva., 10.876 ft. 

This bench-mark is a croes cut on stone, under east corner of West 
Jersey railroad station. 

Cape Mi^Y. Eleva., 6.409 ft 

Elevation of underground mark, 1.829 ft. 

This monument (No. 16) is located on the Cape May light-house 
lot, just southeast of Cape May Point and about two miles west of 
Cape May City. 

The Cape May and Sewell's Point railroad divides the light-house 
property into two parts. 

The monument is set in the east comer of the south part, 2 feet 
from the line fence of the railroad and 2 feet from the southeast line 
of the lot. The United States Life Saving Station stands on the 
south and the light-house on the north part of the lot. The comers 
of the lot are marked by square granite posts. 

Beginning at the southwest corner of lot, the line rans south 62^ 
40' east, 206.8 feet to south corner ; thence north 28"" 30' east, 214.26 
feet to a point 2 feet southeast of the monument, the whole distance 
to the next comer being 424.6 feet. From the first- mentioned corner 
the magnetic bearing is north 1^ 40' east, from the second north 10^ 
west, and from the third north 28° west, to the center of the light- 
house. 

Cape May. Eleva., 8.244 ft. 

On northwest comer of square stone monument in southeast comer 
of light- house lot. 
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Cape May Eleva., 13.187 ft. 

On United States Coast Sorvey tidal benoh-mark of 1867, cat on 
east side of projecting water-table at base of Cape May light-hoose. 

Cold Spbing Eleva., 20.70 ft. 

A cross oat on north end of northerly stone door-sill of Cold 
Spring Presbyterian Chnrch (brick). 

Ocean City Eleva., 10.298 ft 

Elevation of andergronnd mark, 5.320 ft. 

This monument (No. 12) is set aboat 3 feet south of the north cor- 
ner of the new life-saving station lot, whieh runs from the comer of 
Atlantic avenue and Fourth street; northeasterly 100 feet along said 
avenue, and southeasterly 130 feet along said street. It is set about 
2.1 feet southwest of the northeast line of the lot. It is about 400 
feet from high- water line at this time (1887). 

Sea Isle City Eleva., 5.193 ft. 

Elevation of underground mark, 1.130 ft. 

This monument (No. 13) is set just south of the north comer of the 
new United States light-house lot, which is located on the east side of 
the Sea Isle and Ocean City raiboad, in the south corner of block 62, 
and is bounded on the southeast by the beach, and on the southwest 
by Whelen street. 

The monument is set 2 feet from the northwest line of the lot and 
2 feet from the northeast line, which makes it 2.8 feet from the north 
comer of the lot. 

Sea Isle JuNcnoN Eleva., 15.86 ft. 

This bench-mark is on the frog (1 foot from its point) of the switch 
just north of the station. 

Cumberlsjid Ck>unty. 

Bay Side Eleva., 7.51 ft. 

This bench-mark is on root of oak tree in edge of grove near turn- 
table of New Jersey Southern raiboad. 
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Bbidgeton Eleva., 29.61 ft. 

This bench- mark is a cross cat on north end of store door-sill of 
east door of Bridgeton water works^ on east side of East Lake. 

Bridgeton Eleya.y 22.41 ft. 

This bench-mark is a cross cat on east end of door-sill of maia 
front entrance of First Baptist Charchy on Commerce street 

BBiDaETON Eleva.^ 54.25 ft 

This bench-mark is a cross cat on west end of large apper stone 
step of front entrance of stone Presbyterian charch, on Commerce 
street, in West Bridgeton. 

Neab Bridgeton Eleva., 91.00 ft 

This bench-mark is on the east rail of West Jersey railroad, and 
the south rail of New Jersey Soathem railroad, at their crossing 
aboat two miles north of Bridgeton. 

MiLLViLLE. Eleva., 33.45 tL 

This bench-mark is a cross cat on the water-table on soathwest 
comer of Millville National Bank, on northeast comer Main and 
Second streets. 

MiLLyiLLE Eleva., 28.79 ft. 

This bench-mark is a cross cat on soath end of stone door-sill of 
main entrance to Workingmen's Institate. 

YiNELAND. Eleva., 108.10 ft. 

This bench-mark is a cross on north end of stone door-sill of north 
door on west side of Vineland station of West Jersey railroad. 

YismJLSiy. Eleva., 118.05 ft;. 

This bench-mark is a cross cat on east end of front or north door- 
sill of First Baptist Charch, on soath side of Landis avenae, jast 
west of Ninth street 

Vineland Eleva., 115.76 ft 

This bench-mark is a cross cat on east end of stone door-sill of 
First M. E. Chardi, On northeast comer of Landis avenae and 
Seventh street 
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Essex County, 

Belleville. Eleva., 32.86 ft. 

A cross cut on the top of the west wall of the bridge oyer Second 
river at Belleville aveDue. 

Bloomfield Eleva., 130.33 ft. 

A cross cut on the highest of a series of stepe^ at the northeast end 
of the east abutment of the New York and Greenwood Lake railroad 
bridge over the canal. The point is under the truss and 4 feet below 
the track. 

Bixx)mfield Eleva., 141.21 ft. 

A cross cut on the west sill of the main front door of the old 
Presbyterian church. 

Bloomfield Eleva., 181.06 ft. 

A cross cut at the southeast comer of the east end of the north 
abutment of the first road bridge above Morris canal plane No. 11. 

Bloomfield Eleva., 178.17 flu 

This bench-mark is on the west abutment of the bridge over the 
Morris canal, on the road from Watchung to Avondale, about 2 miles 
north of Bloomfield. The point is marked bj a cross cut on the 
lowest step at the south end of the abutment. 

Bbookdale Eleva., 177.52 ft 

This bench-mark is on the west abutment of the bridge over the 
Morris canal, on the road from Watchung to Peru, 8 miles north 
of Bloomfield. The point is a cross cut in the lowest step of the 
retaining wall at the north end of the abutment. 

Newabe Eleva., 24.62 ft 

A cross cut on the south end of the sill of the front door of the 
German Methodist Church, at the northeast oomer of Walnut and 
Mulberry streets. 

Newabk Eleva., 42.12 ft. 

A cross cut on the west end of the sill of the window at the soaih 
end of the custom-house. The point is 4.5 feet above the pavement. 
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Nbwabk Eleva., 109.92 ft. 

A cross cat on the stone at the south end of a bridge over the 
Morris canal on Summit street, at the upper end of the inclined plane. 

Nbwabe Eleva.y 54.99 ft. 

A cross cut on the southeast comer of the base of the most north- 
erly of two large columns at the main entrance in the east front of 
the Essex county court-house, on Market street 

Nbwabk Eleva., 119.10 ft. 

This bench-mark is on the east abutment of the bridge carrying 
Sussex avenue over the Morris canal. The point is a cross on the 
northeast corner of the stone on which the east end of the north truss 
rests. 

Qlouoeerf^er County. 

SwBDBSBOBo. Eleva., 40.43 ft. 

This bench-mark is a cross cut on north end of marble door-sill of 
front door of brick M. E. church, on northwest corner of Main 
street and Bailroad avenue. 

SwBDBBBOBO Elcva., 44.822 ft 

This bench-mark is a cross cut on north end of door-sill of 
National Bank. 

WooDBUBY Eleva., 68.11 ft 

This bench-mark is a cross cut on south end of stone door-sill of 
front door of brick Presbyterian church, on Main street. 

WooDBUBY Eleva., 62.32 ft 

This bench-mark is a cross cut on southeast comer of the lowest 
of three marble bases of soldiers' monument in front of court-house. 

WooDBUBY Eleva., 37.28 ft 

This bench-mark is a cross cut on south end of stone door-sill of 
front entrance of 6. 6. Green's brick laboratory, which faces the rail- 
road just south of West Jersey railroad depot. 
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Hudson Ck>unty. 

Belhont. Eleva.| 11.63 ft 

A cross cut on the lowest sandstone step at the north end of the 
masonry of the west pier of the bridge carrying the West Shore rail- 
road over the Northern Railroad of New Jersey. 

East Newabe Eleva., 26.03 ft. 

A cross on the west end of the stone sill of the front door of the 
small brick office bailding, at Peter Hank & Co.'s brewery, on Har- 
rison avennCy opposite Washington street. 

JsBSEY City Eleva., 100.63 ft, 

A cross cut on the sandstone water-table of the Hudson county 
court-house. The point is on the Newark avenue face of the build- 
ings 6.1 feet from the south comer, and 0.8 foot above the stone 
flooring of the portico. 

Jebsby City Eleva., 99.65 ft. 

A cross cut on the east end of sandstone sill of the most westerly 
of two doors in the Newark avenue front of the Hudson county jail, 
opposite Oakland avenue. 

Jebsby City Eleva., 104.39 ft 

A cross cut on the north end and near the outer edge of the sill 
of the main front door of the First Baptist Church| on Summit 
avenue. 

Jersey City Eleva., 94.93 ft. 

A cross cut on the south corner of upper large square stone step at 
the main entrance (on Summit avenue) of the Westminster Presby- 
terian Churchy at the east corner of Summit and Magnolia avenues. 

Jersey City Eleva., 21.75 ft. 

A cross out on the south end of the sill of the front door of the 
post-office^ Washington street. 



PHYSICAL GEOGRAPHY. 49 

Jebsby City. Eleva., 6.99 ft. 

A oro6B oat on the outside of the top of the aeath wall (at the west 
oonier of the lock wall) of the Morris canal lock No. 22. This lock 
is at Washington street^ and the bench-mark is also one of the canal 
levels. 

New Dubham Eleva., 7.91 ft. 

A cross cat on the lowest of a series of steps at the west end of 
the north abatment of the bridge carrying the road over the West 
Shore railroad, at the station. 

Hunterdon County. 

Annandale. U. S. C. S. . . . Eleva., 365.049 ft. 

This bench-mark is about 1 mile east of Annandale station (New 
Jersey Central railroad). It is the bottom surface of a square cavity 
cut on a projecting stone, about the center of the north abutment of 
overhead nwd bridge. This bench-mark is a little below the level 
of the railroad track. The stone is hard, blue limestone. 

Bloomsbuby. U. S. C. S. . . . Eleva., 326.180 ft. 

This bench-mark is the bottom of a Equare cavitj cut on top stone 
of northwest comer of stone bridge (railroad) over wagon road, one- 
quarter mile west of Bloomsbury station, New Jersey Central railroad. 

It is marked thus — B. IZj M. 

1881. 

Flemisoton Eleva., 187.46 ft. 

This bench-mark is a cro£S cut on south end of door-sill of front 
entrance of court-house. 

FiiBMnsaTON Eleva., 186.29 ft. 

This bench-mark is on top of brass head of southern " true meridian '^ 
post in front of court-house, 

Flemisoton Eleva., 171.26 ft. 

This bench-mark is a cross cut on west end of door-sill of doer in 
soathwest comer of stone Presbyterian church, at forks of street. 
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Lambebtyille. Eleva., 70.01 ft 

This beDch-mark is a cross sarroonded by a triangle on the north- 
east corner of large corner-stone on north end of west wall of lock 
on canal feeder. 

Lambebtyille Eleva., 72.87 ft. 

This bench-mark is a cross cut on south end of door-sill of the 
center or ladies' waiting-room door^ on east side of railroad station. 

Lambebtyille Eleva., 81.38 ft. 

This bench-mark is a cross cut on east end of stone door-sill under 
portico of Baptist church, on Bridge street. 

Mount Aiby Station Eleva., 137.36 ft. 

This bench-mark is a cross cut on fourth stone step from bottom of 
south abutment of bridge over highway, on west side of raUroad. 

RiNOOEB Eleva., 240.86 ft. 

This bench-mark is a cross cut on second stone step from the 
bottom of north abutment on west side of railroad track, at road 
crossing just north of depot. 

Mercer Ck>unty. 
MiLLfiTONE Aqueduct Eleva., 68.940 ft. 

A triangle cut in the center of the memorial plate on top of the 
south end of the west abutment of aqueduct carrying the Delaware 
and Raritan canal over the Millstone river, two miles soath of 
Kingston. 

Pbinceton Eleva., 208.610 ft. 

Center of triangle cut on the north end of the door^sill at west 
entrance to the Hall of Science, on college campus. 

Pbinceton Eleva., 217.180 ft. 

A cross cut on top of water-table at the northeast comer of East 
College^ on college campus. 

TrrusviLLE. Eleva., 63.S3 ft. 

This bench-mark is a cross cut on east end of stone door-sill of 
front door of brick Presbyterian church. 
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Tbenton Eleva., 64.250 ft. 

On broad water-table, 3.2 feet above pavement, in re-entrant angle 
of stone moulding. The point is indicated by an arrow-head, and is 
1.1 feet south from produced line of south jamb of the most southerly 
window on the west side of the United States government building, 
at the northeast comer of Montgomery and State streets. 

Tbenton Eleva., 56.36 ft. 

A triangle cut on the coping of north side of stone pivot-pier of 
railroad bridge over canal at entrance of feeder, one block north of 
Perry street. 

Trenton Eleva., 52.610 ft. 

A triangle cut on the northeast corner of the most northerly coping- 
stone of west lock wall of Prison lock of Delaware and Raritan canal. 

Washington's Cbossing Eleva., 57.01 ft;. 

This bench-mark is a cross cut on southwest comer of coping-stone 
on west end of wall on north side of outlet sluice of feeder, at south 
end of station platform. 

Middlesex Oounty. 

Jahesbubo Eleva., 51.41 ft. 

A cross cut on the west end of the stone door-sill of the First 
National Bank. 

Jamesbubg Eleva., 48.62 ft. 

This bencti-mark is on the southwest comer of the bed-stone, under 
the east end of the south truss of the iron wagon bridge, 45 yards 
west of the Lower Jamesburg railroad station. It is marked by a 
cross inside of a triangle, cut in the stone. 

Jamesbubg Eleva., 72.51 ft. 

A cross cut on the northeast comer of the square marble stone 
under the northeast oomer post of the Jamesburg hotel. 

Kingston Eleva., 57.71 ft 

A triangle cut on the east edge of west wall of Delaware and Bari- 
tan canal lock. 
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Metuchen. U. S. C. S Eleva., 83.641 ft 

This benoh-mark i» a slight ciicolar oonoavityi bounded bjr a tri* 
angle, cut on the west end of the soath wall (near base) of the stone 
bridge near Metnchen tank station of Lehigh Valley railroad. By 
means of this bridge the Pennsylvania railroad crosses over the Lehigh- 
Valley railroad. 

Monmouth Junction. .... Eleva., 87.39 ft. 

A cross on the coping-stone over the center of the arch of stone 
culvert, on the east side of the main line of ^e Pennsylvania ndlroadi- 
170 yards north of the Monmouth Junction station. 

Monmouth Juncoion. .... Eleva., 87.48 ft. 

This benoh-mark is on the head of the copper bolt surrounded by 
a square nut, on the northwest comer of the stone culvert on the west 
side of the main line of the Pennsylvania railroad, about 170 yards- 
north of the Monmouth Junction station. 

M0BGAJ7 Station. U. S. C. S. . . . Eleva., 6.611 ft 

This bench-mark is the surface of stone in center of trianglci cut 
on top of the southeast pier of the draw-bridge, at Morgan statioui. 
of New York and Long Branch railroad. The bridge crosses Cheese* 
quake creek. 

(This bench-mark has apparently settled. C. C. V.) 

New Bbunswiok Ekva., 70.961 fL 

Elevation of underground mark, 65.709 ft. 

This monument (No. 1) is on Rutgers College campus, at a distance 
of 36 feet, measured on a perpendicular from the teuce of the front 
wall of the main college building, the perpendicular being erected 
from the middle of front entrance door, which door is in the middle 
of south side of the building. 

New Brunswick. Eleva., 17.62 ft. 

A cross cut on a large coping-stone at south end of lock-chamber 
and on the east wall of the second, or '* deep " lock of the Delaware 
and Raritan canal. 
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New Mabkbt. U. 8. C. S. . . . Eleva., 49.179 ft. 

This bench-mark is the bottom of a square cavity, cut on top stone 
of south end of west abatment of a small railroad bridge about three- 
-quarters mile west of New Market station, Lehigh Valley railroad, 
and 200 meters (656 feet) west of mile-post (13 miles to Perth 
Amboy). 

It is marked thus — B. !Zj M. 

XL 

P£BTH Amboy. U. S. C. S. Eleva., 7,782 ft. 

This bench-mark is between Perth and South Amboy, on one of 
the piers of the long bridge across Baritan bay. It is on the pier on 
which the north end of the draw-bridge rests (east side of track), and 
is, as usual, the bottom surface of a square cavity, 1 inch square and 
•one-half inch deep. 

F. 

It is marked thus — B. UJ M. 

U. S. C. & G. S. 
18S1. 

N. B. — This bench-mark has settled. Its elevation in 1886, is 
7.53 ft; C. C. V. 

Pebth Amboy Eleva., 60.600 ft;. 

Elevation of underground mark, 55.855 ft. 

This monument (No. 2) is located in a triangular grass plat in the 
public park on the center line of High street, 97.75 feet southwesterly 
from its intersection with the center line of Bfarket street. The 
intersection of said streets is marked by a sunken monument from 
^hich the city sarveye start. 

Perth Amboy. Eleva., 57.400 ft. 

This bench-mark is on the east end of stone door-sill of Market 
street entrance of the city hall. 

Perth Amboy Eleva., 29.62 ft. 

A cross cut on a slight shelf on the sixth stone from the north end 
of the second tier, above the surface of the ground, of the eastern 
abutment of the bridge carrying the New York and Long Branch 
railroad over the Pennsylvania railroad, about one and a half miles 
north of Perth Amboy. 
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South Plaiotteld. U. S. C. 8. . . Eieva., 63.860 ft. 

This benoh-mark is the bottom surface of a square cavity (1 inch 
square by one-third inch deep)^ cut on top of stone abutment at north- 
west comer of a small iron railroad bridge, about 160 meters (492 
feet) east of South Plainfield station of Lehigh Valley railroad. 

It IB marked thus — B. !Zj M. 

WooDBBiDGE Eleva., 22.86 ft 

A cross cut on the water-table at the northeast comer of the Meth- 
odist church ; over the comer-stone bearing the date *^ 1870." 

WooDBBiDGE Elcva., 17.06 ft. 

A cross cut on the north end of the stone sill of the south door on- 
the east side of the Pennsylvania railroad station. 

Momnouth Ck>unty. 
AsBUBY Pabk Eleva., 22.184 ft. 

On water-table at southwest comer, just over the comer-atone, of 
First M. E. Church, at corner of Grandand First avenues, Asbary 
Park. 

Engubhtown Eleva., 70.96 ft. 

A cross cut on the southeast comer of the flag coping-stone on the 
east wing wall of the south abutment of the iron bridge over the 
Matchaponix at the Englishtown mill (between the village and the 
railroad station). 

Fabmingdalb Eleva., 71.70 (U 

On the most easterly intersection of rail in the frog at crossing of 
Freehold and Jamesburg and New Jersey Southem railroads. 

Fbeehold Eleva., 186.63 ft. 

A cross cut 2^ inches south of the intersection of the three joints 
formed by the three most southerly stones in the south corner of the 
large triangular base of the Monmouth Battle-Field Monument The 
cross is 2j^ inches south of the north apex of the stone which abuts on 
its south sides against the octagonal gun-pedestal, which is built at th^ 
south comer of the triangular base. 
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Freehold Eleva., 178J6 ft. 

A croes cat on the east end of stone door-sill of the sheriff's office, 
being the most easteriy of two doors in the middle of the front of 
Monmouth county court-house. 

Highland Station. U. S. C. S. . Eleva., 7.637 ft. 

This bench-mark is a granite post, projecting about 2 feet above 
surface of the ground ; it is on west side of track of New Jersey 
Southern railroad, about three-quarters mile north of Highland sta- 
tion. About 160 meters (492 feet) southwest of it there is a small, 
deserted shanty. The center of the top surface of the stone is the 
bench-mark. 

Lake Takanassee Bridge. . . . Eleva., 16.716 ft. 

A cross cut on north end of west wing wall of the northern abut- 
ment at the foot of the iron post at end of railing of bridge over 
Lake Takanassee (Green's Pond), on Ocean avenue, near Life Saving 
Station No. 6, West End. 

Manasquan. Eleva., 21.78 ft. 

A cross cut on east end of sandstone door- sill of the First National 
Bank, on Main street, just east of entrance to South street. 

Matawan. U. 8. C. S Eleva., 66.083 ft. 

This is the center of a triangle cut on the east corner of a flag- 
stone in front of Benjamin Tuttle's front gate. Main street, Matawan. 
It is about one- third mile from the station of the New Jersey Central 
railroad. 

Matawan Eleva., 36.66 ft. 

This bench-mark is a croes cut on south end of stone door-sill of 
Episcopal church, on Main street. 

Monmouth Beach Eleva., 10.262 ft. 

A croes cut on east end of lower stone step of southern flight at 
entrance, 40 feet from and in front of Episcopal church, near Life 
Saving Station No. 4. 
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Navesink Lioht. U. S. C. S. . . Eleva., 202.464 ft. 

This bench-mark is a mark on top sorface of a heavy granite post 
near Naveeink light-house. The post is deeply imbedded and its top 
projeets about 1^ feet above the surface of the gronnd. It is 13 
meters (42.6 feet) south of the southernmost tower of Navesink 
Highlands light-house. 

Navesink Light. U.S.C.S. Primary Mark D. Eleva., 207.579 ft. 

This bench-mark is the bottom surface of a square cavity (aboat 
1 inch square) cut on a sloping ledge at southeast comer of base of 

southernmost light-house tower at Navesink Highlands light. 

u. s. 
It is marked thus — B. !Z] M. 

1881. 

North Long Bbanch. .... Eleva., 7.26 ft. 

On a marble monument, 160 yards north of Charles Van Note's 
blacksmith shop, at east side of Ocean avenue, just north of a low 
place in the road. 

Ocean Beach Eleva., 20.161 fli. 

A cross cut on south end of stone door-sill of front entrance of 
brick school-house, at Ocean Beach. 

OcEANPORT. U. 8. C. 8 Eleva., 3.499 ft. 

This is the bottom surface of a square cavity cut on the south pier 
of the draw-bridge known as the Oceanport draw-bridge, about 1 ^ 
miles north of the Branchport station, New Jersey Central railroad. 

It is marked thus — B. !Zj M. 

It is on west side of railroad and some distance below its level. 

Red Bank. U. 8. C. 8 Eleva., 38.499 ft. 

This bench-mark is the bottom surface of a cavity cut in center of 
top of a marble post set in the ground in the yard of the house of 
Rev. B. F. Leipner, at Red Bank, N. J. The marble post is over 6 
feet in length, and buried so that the top projects about 6 inches above 
the surface of the ground. The house of Mr. Leipner stands at south- 
west corner of Monmouth and Pearl streets. The bench-mark is 
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close to soatheast corner of the house. The top of stone bears the 

following inscription : 

U. S. 

B. oM. 

1881. 

Bed Bakk Eleva., 43.13 ft. 

This bench-mark is a cross cut on northwest corner of lower stone 
step of west or Monmonth street entrance of M. E. church, on south- 
east comer of Broad and Monmouth streets. 

Rep Bank Eleva., 46.77 ft. 

This bench-mark is a cross cut on south end of front door-sill of 
First National Bank, on Broad street. 

Sajndy Hook. U. S. C. S. Mark A. . Eleva., 11.432 ft. 

MarkB. Eleva., 9.419 ft. 

These two bench-marks are cedar poets, 4 feet long and 8 inches in 
diameter, sunk in the ground, with ends projecting above surface of 
ground about 4 inches. In the center of top of each post is a copper 
nail surrounded by 6 other similar nails, in the form of a pentagon. 
The poets are 12 meters apart, and bear east-northeast from the 
steamer landing (passenger wharf) and nearly northeast from the 
tide-house, and distant from it about 600 meters (1,610 feet). They 
are also 96 meters northwest of the red engine-house of New Jersey 
Southern railroad, and are placed in the edge of a strip of cedars, 
where the ground is elevated a few feet above the marsh. The south- 
easterly one is bench-mark B, and the other one, which is two feet 
higher, is bench-mark A. 

Sandy Hook. U. S. C. S. . . . Eleva., 19.662 ft. 

This bench-mark is a cross on the head of a copper bolt driven into 
the wall of the main light-house, at Sandy Hook. The main light- 
house is an octagonal tower, resting upon a circular foundation of 
unhewn stones. This foundation projects on all sides about 8 inches 
beyond the base of the tower, so as to form a sloping ledge. The 
<K)pper bolt is a few inches westward of the northwest angle, and 9^ 
inches above the ledge above referred to. 
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Sandt Hook. U. S. C. S. . Eleya., 16.609 ft. 

This bench- mark is the center of the inner edge of the second 
embrasure from the southwest corner of the fort, at Sandy Hook. 

SsABRiGHT. U. S. C. S. Mark IV. . Eleva., 9.283 ft. 

This bench-mark is the bottom surface of a square cavity (1 inch 
square) cut on the north wing wall of the west abutment of bridge 
over the South Shrewsbury river^ at Seabright. The top of the 
wing wall forms a series of steps, and the bench-mark is cut on the 
first step below the top. 

It is marked thus — B. HZ! M. 

Sea Girt. Eleva., 19.47 ft. 

A point of an arrow-head cut in the stone under second pillar of 
the piazza at northeast corner of the northern of the two four-story 
buildings of the Beach House, Sea Girt. 

Spring Lake Eleva., 18.361 ft. 

Elevation of underground mark, 13.978 ft. 

This monument (No. 4) is located on the lot of Life Saving Station 
No. 8, Spring Lake, on Uie east side of Ocean avenue, between Ocean 
Beach and Spring Lake. At the time of setting the monument the 
station building was so located that the northerly edge of the roof 
was about on the line of the lot, but the front was about 26 feet on 
the avenue. The monument was set 27.6 feet back from the west 
end of station, and 6 feet south of its south side. 

It may also be located as follows : Beginning at the point where 
the line of south curb of St. Clair avenue intersects the center line of 
Ocean avenue, and running thence N. 22^ 16^^ E., 973 feet along 
center line of said avenue to a point in line with south side of station ; 
thence along the station 62.6 feet ; thence at right angles to station^ 6 
feet to the monument. 

The monument was set with its top level with the surface of ground, 
which was a little higher than the surrounding surface. 

Tenkent Eleva., 89.91 ft 

This bench-mark is on a large oak tree at the east end of the Free- 
hold and Jameeburg railroad station. 
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Wbbt End Eleva., 12.256 ft. 

Elevation of underground mark, 7.574 ft. 

« 

This monument (No. 3) is erected according to the description already 
given (page 14, report 1885), but its top is placed even with the sur- 
face of ground. It is located on the lot of Life Saving Station No. 
5, West End, and is placed at a distance of 10 feet, measured perpen- 
dicularly from the middle of the west end of station building. The 
line of face of north abutment of the Ocean avenue bridge, over Lake 
Takanassee, passes 6 feet to south of center of monument, and the 
magnetic bearing of this line is S. 75^ 30' E. 

The monument is 224^ feet back from the line of Ocean avenue. 

Morris Oounty. 

Boo2nx)N Eleva., 412.94 ft. 

A cross cut on the east corner of the coping-stone, level with the 
railroad at the north comer of the Delaware, Lackawanna and West- 
em railroad bridge over the Rockaway river. 

Boo2nx)N Eleva., 398.76 ft» 

A cross cut on the upper granite step at the east end of the north 
wall of the Morris canal lock, 300 yards northeast of Main street. 
This is also a canal bench-mark. 

Denville. Eleva., 512.86 ft. 

A cross cut on the northeast comer of a stone on the top of the 
south wall of the Morris canal lock No. 7, right at the end of the 
gate, when open. 

Dbnville Eleva., 508.77 ft. 

This bench- mark is on the north abutment of the Morris and 
Essex railroad bridge over Den brook. The point is on the outside 
comer of the third step from the top of the east end of the abutment. 

Dover Eleva., 575.15 ft. 

A cross out on the southwest comer of the west parapet of the 
bridge over the Bookaway river at Sussex street. 
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SAJfn>T Hook. U. S. C. S. . . Eleva., 16.609 ft. 

This beDoh-mark is the center of the inner edge of the aeoond 
embrasure from the southwest corner of the fort, at Sandy Hook. 

Seabright. U. 8.0.8. Mark IV. . Eleva., 9.283 ft 

This bench-mark is the bottom surface of a square cavity (1 inch 
square) cut on the north wing wall of the west abutment of bridge 
over the South Shrewsbury river^ at Seabright. The top of the 
wing wall forms a series of steps^ and the bench-mark is cut on the 
first step below the top. 

It is marked thus — B. !Zj M. 

Sea Gibt. Eleva., 19.47 ft. 

A point of an arrow-head cut in the stone under second pillar of 
the piazza at northeast corner of the northern of the two four -story 
buildings of the Beach House, Sea Girt. 

Spring Lake Eleva., 18.361 ft. 

Elevation of underground mark, 13.978 ft. 

This monument (No. 4) is located on the lot of Life Saving Station 
No. 89 Spring Lake, on the east side of Ocean avenue, between Ocean 
Beach and Spring Lake. At the time of setting the monument the 
station building was so located that the northerly edge of the roof 
was about on the line of the lot, but the front was about 26 feet on 
the avenue. The monument was set 27.6 feet back from the west 
end of station, and 6 feet south of its south side. 

It may also be located as follows : Beginning at the point where 
the line of south curb of St. Clair avenue intersects the oenter line of 
Ocean avenue, and running thence N. 22' 16^' E., 973 feet along 
center line of said avenue to a point in line with south side of station ; 
thence along the station 52.6 feet ; thence at right angles to station, 6 
feet to the monument. 

The monument was set with its top level with the surftee of ground, 
which was a little higher than the surrounding surface. 

Tennent Eleva., 89.91 ft 

This bench-mark is on a large oak tree at the east end of the Free- 
hold and Jamesburg railroad station. 
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Wbbt End Eleva,, 12.256 ft 

Elevation of andergroand mark, 7.574 ft. 

« 

This monument (No. 3) is erected according to the description already 
given (page 14, report 1885), but its top is placed even with the sur- 
face of groand. It is located on the lot of Life Saving Station No. 
5, West End, and is placed at a distance of 10 feet, measured perpen- 
dicularly from the middle of the west end of station buildbg. The 
line of face of north abutment of the Ocean avenue bridge, over Lake 
Takanassee, passes 6 feet to south of center of monument, and the 
magnetic bearing of this line is S. 75^ 30' E. 

The monument is 224^ feet back from the line of Ocean avenue. 

Morris County. 

Boo2nx)N Eleva., 412.94 ft. 

A cross cut on the east comer of the coping-stone, level with the 
railroad at the north comer of the Delaware, Lackawanna and West- 
em railroad bridge over the Rockaway river. 

BooNTON Eleva., 398.76 ft. 

A cross cut on the upper granite step at the east end of the north 
wall of the Morris canal lock, 300 yards northeast of Main street. 
This is also a canal bench-mark. 

Denville Eleva., 512.86 ft. 

A cross cut on the northeast comer of a stone on the top of the 
south wall of the Morris canal lock No. 7, right at the end of the 
gate, when open. 

Denville Eleva., 508.77 ft. 

This bench-mark is on the north abutment of the Morris and 
Essex railroad bridge over Den brook. The point is on the outside 
comer of the third step from the top of the east end of the abutment. 

DoYEB Eleva., 575.15 ft. 

A cross cut on the southwest comer of the west parapet of the 
bridge over the Bookaway river at Sussex street. 
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SufiDY Hook. U. S. C. S. . . Eleva., 16.609 ft. 

This beDch-mark is the center of the inner edge of the second 
embrasure from the soathwest corner of the fort, at Sandy Hook. 

SsA BRIGHT. U. S. C. S. Mark IV. . Eleva., 9.283 ft. 

This bench-mark is the bottom surface of a square cavity (1 inch 
square) cut on the north wing wall of the west abutment of bridge 
over the South Shrewsbury river, at Seabright. The top of the 
wing wall forms a series of steps, and the bench-mark is cut on the 
first step below the top. 

It IB marked thus — B. HZ! M. 

Sea Girt Eleva., 19.47 ft. 

A point of an arrow-head cut in the stone under second pillar of 
the piazza at northeast comer of the northern of the two four-etoiy 
buildings of the Beach House, Sea Girt. 

Spring Lake Eleva., 18.361 ft. 

Elevation of underground mark, 13.978 ft. 

This monument (No. 4) is located on the lot of Life Saving Station 
No. 8, Spring Lake, on the east side of Ocean avenue, between Ocean 
Beach and Spring Lake. At the time of setting the monument the 
station building was so located that the northerly edge of the roof 
was about on the line of the lot, but the front was about 26 feet on 
the avenue. The monument was set 27.6 feet back from the west 
end of station, and 6 feet south of its south side. 

It may also be located as follows : Beginning at the point where 
the line of south curb of St. Clair avenue intersects the center line of 
Ocean avenue, and running thence N. 22' 15^' E., 973 feet along 
center line of said avenue to a point in line with south side of station ; 
thence along the station 52.6 feet ; thence at right angles to station, 6 
feet to the monument. 

The monument was set with its top level with the surftoe of ground, 
which was a little higher than the surrounding surface. 

Tennent Eleva., 89.91 ft 

This bench-mark is on a large oak tree at the east end of the Free- 
hold and Jamesbnrg railroad station. 
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Wbbt End Eleva,, 12.256 ft. 

Elevation of ondergroand mark, 7.574 ft. 

« 

This monument (No. 3) is erected according to the description already 
given (page 14, report 1885), but its top is placed even with the sur- 
face of ground. It is located on the lot of Life Saving Station No. 
5, West End, and is placed at a distance of 10 feet, measured perpen- 
dicularly from the middle of the west end of station building. The 
line of face of north abutment of the Ocean avenue bridge, over Lake 
Takanassee, passes 6 feet to south of center of monument, and the 
magnetic bearing of this line is S. 75^ 30' E. 

The monument is 224 it feet back from the line of Ocean avenue. 

Morris County. 

Boo2nx)N Eleva., 412.94 ft. 

A cross cut on the east corner of the coping-stone, level with the 
railroad at the north comer of the Delaware, Lackawanna and West- 
em railroad bridge over the Rockaway river. 

BooNTON Eleva., 398.76 ft. 

A cross cut on the upper granite step at the east end of the north 
wall of the Morris canal lock, 300 yards northeast of Main street. 
This is also a canal bench-mark. 

Dekville Eleva., 512.86 ft. 

A cross cut on the northeast comer of a stone on the top of the 
south wall of the Morris canal lock No. 7, right at the end of the 
gate, when open. 

Dbnville Eleva., 508.77 ft. 

This bench-mark is on the north abutment of the Morris and 
Essex railroad bridge over Den brook. The point is on the outside 
comer of the third step from the top of the east end of the abutment. 

DoYEB Eleva., 575.15 ft. 

A cross cut on the southwest comer of the west parapet of the 
bridge over the Bookaway river at Sussex street 
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SAJfn>T Hook. U. S. C. S. . . Eleva., 16.609 ft. 

This bench-mark is the center of the inner edge of the second 
embrasure from the southwest corner of the fort, at Sandy Hook. 

SsABRiGHT. U. S. C. S. Mark IV. . Eleva., 9.283 ft. 

This bench-mark is the bottom surface of a square cavity (1 inch 
square) cut on the north wing wall of the west abutment of bridge 
over the South Shrewsbury river, at Seabright. The top of the 
wing wall forms a series of steps, and the bench-mark is cut on the 
first step below the top. 

It is marked thus — B. lH M. 

Sea Gibt Eleva., 19.47 ft. 

A point of an arrow-head cut in the stone under second pillar of 
the piazza at northeast comer of the northern of the two fournstory 
buildings of the Beach House, Sea Girt. 

Spring Lake Eleva., 18.361 ft. 

Elevation of underground mark, 13.978 ft. 

This monument (No. 4) is located on the lot of Life Saving Station 
No. 8, Spring Lake, on tiie east side of Ocean avenue, between Ocean 
Beach and Spring Lake. At the time of setting the monument the 
station building was so located that the northerly edge of the roof 
was about on the line of the lot, but the front was about 26 feet on 
the avenue. The monument was set 27.6 feet back ftom the west 
end of station, and 6 feet south of its south side. 

It may also be located as follows : Beginning at the point where 
the line of south curb of St. Clair avenue intersects the center line of 
Ocean avenue, and running thence N. 22^ 15^^ E., 973 feet along 
center line of said avenue to a point in line with south side of station ; 
thence along the station 52.6 feet ; thence at right angles to statioD, 6 
feet to the monument. 

The monument was set with its top level with the surface of groand, 
which was a little higher than the surrounding surface. 

Tennent Eleva., 89.91 ft 

This bench-mark is on a large oak tree at the east end of ihe Free- 
hold and Jamesburg railroad station. 
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Wbbt End Eleva., 12.256 ft. 

Elevation of nndergroond mark, 7.674 ft. 

« 

This monament (No. 3) is erected according to the description already 
given (page 14, report 1885), but its top is placed even with the sur- 
face of gronnd. It is located on the lot of Life Saving Station No. 
6, West End, and is placed at a distance of 10 feet, measured perpen- 
dicularly from the middle of the west end of station building. The 
line of face of north abutment of the Ocean avenue bridge, over Lake 
Takanassee, passes 6 feet to south of center of monument, and the 
magnetic bearing of this line is S. 76^ 30' E. 

The monument is 224^ feet back from the line of Ocean avenue. 

Morris Ooimty. 

BooNTON Eleva., 412.94 ft. 

A cross cut on the east corner of the coping-stone, level with the 
railroad at the north comer of the Delaware, Lackawanna and West- 
em railroad bridge over the Rockaway river. 

BooNTON Eleva., 398.76 ft. 

A cross cut on the upper granite step at the east end of the north 
wall of the Morris canal lock, 300 yards northeast of Main street. 
This is also a canal bench-mark. 

Denvillb Eleva., 512.86 ft. 

A cross cut on the northeast comer of a stone on the top of the 
south wall of the Morris canal lock No. 7, right at the end of the 
gate, when open. 

Denville Eleva., 508.77 ft. 

This bench-mark is on the north abutment of the Morris and 
Essex railroad bridge over Den brook. The point is on the outside 
comer of the third step from the top of the east end of the abutment. 

DovEB Eleva., 575.15 ft. 

A cross cut on the southwest comer of the west parapet of the 
bridge over the Bookaway river at Sussex street 
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DovEB. Eleva«/ 672.99 ft 

A cross oat on the water-table at the southeast comer of George 
Richards' brick building at the northwest comer of Blaokwell and 
Sussex streets. 

Lake Hopatoong Eleva«, 925.67 ft. 

A cross cut on the east comer of the north end of the west wall of 
the race of tlie Morris canal lock at the outlet of the lake. This is 
also a canal bench-mark. 

Lincoln Park Eleva., 182.60 ft 

A cross cut on the soutliwest corner of the stone forming the upper 
step at the east end of the north wall of the Morris canal lock No. 12, 
east. 

MoNTViLLB Eleva., 239.57 ft. 

• ■ 

A; 'Oroes cut on the summit of a very large rounded boulder im- 
bedded in the tow-path at the edge of the canal, 200 yards east of the 
lower plane. 

MoNTvUiLB Eleva., 387.87 ft. 

A cross cut on a projecting stone on the top of the wall at the 
eouth side of the square well into which the water falls at the top of 
the upper plane of the Morrris canal. 

MoBBiSTOWN Eleva., 403.79 ft. 

A cross cut on the east end of the sill, close by the west side, of 
the most easterly of two wooden pillars at the entrance of the Morris 
county court-house. 

MoRBiSTOWN Eleva., 378.09 ft. 

. 

A cross cut on the south end of the sill of the entrance to the 
First National Bank. 

MoRRiSTOWN Eleva., 376.89 ft;. 

This bench-mark is on the flat surface, directly under the carved 
8tone cannon at the west comer of the base of the soldiers' monument 
in the city park. 
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MousT Tabob Eleva., 502.06 ft 

A cross cat on the northwest comer of the coping of the wall over 
the north end of a calvert, ander the Morris and Essex railroad, for 
carrying off the overflow of a pond abont one mile east of Mount 
Tabor. 

PoBT MoBBis Eleva., 916.13 ft 

This bench-mark is on the southeast oorner of the pier at the 
southeast comer of an iron bridge over the race at the top of the 
Morris canal plane. 

PoBT Obam Eleva., 665.61 ft 

A cross on the northeast comer of the cast-iron bed-plate at the 
northeast corner of the bridge hy which the High Bridge branch of 
the Central Bailroad of New Jersey crosses the Delaware, Lacka- 
wanna and Western railroad. 

68S.2S tk 
Post Obam Eleva., itfeMMti^ 

A cross cut on the southwest comer of the east abutment of the 
Delaware, Lackawanna and Western railroad bridge over the Booka- 
way river, one and one-half miles west of Port Oram. 

PoBT Obam Eleva., 612.60 ft. 

A cross on the outside comer of the upper step at the north end of 
the westem abutment of the Delaware, Lackawanna and Western 
railroad bridge over the Bockaway river, three-quarters mile south- 
east of Port Oram. 

PowEBViLLS. Eleva., 494.92 ft. 

This bench-mark is on the north comer of the coping at the north* 
west end of the southwest wall of the Morris canal guard lock. This 
is also the canal bench-mark No. 46. 

Bockaway Eleva., 523.18 ft 

This bench-mark is on the northeast comer of the flange of the 
cast-iron foot-plate at the northeast comer of the iron bridge over 
the Morris canal, at the foot of the plane. 
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Rock A WAT Eleva., 624.16 ft 

A cross oat on the oatside corner^ on top and at the west end of the 
south abutment of the Hibernia Mine railroad bridge. 

Shippenpobt Eleva., 875.84 ft. 

A cross cut on the outside corner of the highest of a series of steps 
at the south end of the west abutment of the Delaware, Lackawanna 
and Western railroad bridge over the Morris canal. 

Whitehall. Eleva., 183.61 ft. 

On a point indicated hy an arrow on top of the lowest oourse of 
masonry at the southwest corner of the east abutment of the road 
bridge under the Delaware, Lackawanna and Western railroad, at the 
foot of the Morris canal plane No. 10, east. 

Ocean County. 

BjLB^jSQAj! Eleva., 35.76 ft. 

A cross cut in east end of lowest flagstone step on south side of the 
basement front door of Baptist church. 

Babnegat City. Eleva., 13.28 ft;. 

A cross cut on the center of the rib on the iron sill of the inner 
door of Barn^t light-house. 

Babnegat City. Eleva., 13.14 ft. 

This bench-mark is on a square shelf cut on the top of the stone 
water-table under the center of the windows on the north side of 
Bamegat light-house. 

Maittoloking Eleva., 4.146 ft. 

Elevation of underground mark, 0.780 ft. 

Thb monument (No. 5) is located on the lot of Life Saving Station 
No. 11, Mantoloking, on the beach about half a mile south of the 
railroad station. It is placed north 67^ east, 2 feet from the south- 
west corner of the lot. The location with reference to property line 
surveys is as foUows : Beginning at a comer on the salt meadows, 
which is south 14^ west, 281 feet from the point of meadows at east 
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side of month of a small creek^ and north 85^ west^ 150 feet from 
head of same creek ; mnning thenoe north 86^ east, 560 feet to the 
interseotion of this line with the prodnoed west line of above-men- 
tioned lot ; thenoe north 22^ east, 33} feet to southwest corner of lot ; 
thence north 67^ east, 2 feet to the monument. 

[This monument is set 3} feet deep, and rests on the old meadow 
which underlies the beach at this place. The turf of the meadow was 
not disturbed, but an area of cement was spread right upon it. It 
can scarcely be entirely depended upon, but shrinkage of the new 
cement and settlement of stone had only amounted to .014 foot one 
month after setting.] 

Toms Biybb Eleva., 30.38 ft 

Elevation of underground mark, 25.40 ft. 

This monument (No. 6) is placed in the southwest corner of the 
Ocean county court-yard, 3 feet back from the iron front fence and 3 
feet east of west line of lot Measured parallel with Washington 
street, it is 28.76 feet west of the west line of Allen street produced, 
72.3 feet west of center line of court-house, and 146 feet west of 
southern marble true meridian monument which stands in southeast 
comer of the yard. The monument is also distant 69 6 feet south- 
westerly from the southwest comer of court-house. 

Toms Siyeb Eleva., 32.67 ft 

A cross cut on east end of stone door-sill of main entrance of Ocean 
county court-house, Toms Siver. 

Wabbtown Eleva., 12.664 ft 

Elevation of underground mark, 8.429 ft. 

This monument (No. 7) is located at the cross-roads at the Hopkins 
House, where the center line of the road from Waretown station. New 
Jersey Southern railroad, to the shore of Bamegat bay, intersects the 
easterly fence line of the main shore road. It is 86.2 feet from south- 
west corner of hotel, 17.7 feet from northeast stone pier under porch 
of store, and 20.7 feet from center of willow tree standing just to 
southwest of it. Measuring along the produced first course of the 
road running by a small graveyard to the bay, the distances are, to 
edge of upland, 1,640 feet, to ordinary high-water mark, 2,850 feet 
The top of monument was placed just below the surface of the road. 
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Wabetown. Eleva., 20.72 ft. 

On center of soathwest side of large granite (Falkinsbarg) monu- 
ment^ on top of emally flat projection of the top base-stone directly 
under the polished inscription-face^ npon the bottom of which is cat, 
** Died May 10, 1855/' The monument is in the Waretown ceme- 
tery, east of main shore road. 

WnrriNGS. Eleva., 178.46 ft 

Elevation of underground mark, 170.683 ft. 

This monument (No. 16) is located at the cross-roads in Whitings, 
where the road from New Egypt to Toms River crosses the road 
running along the west side of the New Jersey Southern railroad 
from Woodmansie to Manchester. It is set in the center line of the 
former road, and in line with the trees planted along the west side of 
the latter road, between the sidewalk and wagon track. It is 41.5 
feet southwest of the southwest comer of Mr. Wright's store; 11 
feet from the west line of the street running nearly north and south ; 
88 feet to center of the main track of the New Jersey Southern rail- 
road; 21 feet to center of nearest maple tree of the row on the north ; 
46.4 feet to center of the next; 21.7 feet to center of nearest maple 
tree of the row on the south, and 46.9 feet to the next. 

The top of this monument is below the surface. 

Whitinqs. Eleva., 172.63 ft. 

On granite monument marking northwest comer of roads. It is 
7 yards distant from southeast comer of large hotel. 

Passaio Coimty. 

CsNTEBViLLB Eleva., 179.60 ft. 

This bench-mark is on a small cut in a projecting stone, 4.6 feet 
above the ground, at the west end of the north abutment of the road 
bridge over the Morris canal, 1 mile southwest of Centerville. The 
point is indicated by an arrow-head. 

Hawthobne Eleva., 42.83 ft. 

A cross cut on the outside corner of the east end of the coping of 
the north abutment of the New York, Lake Erie and Western nil- 
road bridge over the Passaic river. 
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Little Falls Eleva., 194.90 ft. 

A cross out on the northeast comer of the stone sill of the main 
front door of the Dutch Reformed church. 

LiTTLB Falls Eleva., 174.67 ft. 

A cross cut on the stone coping at the end of the iron railing on 
the west side of the Passaic river, Morris canal aqueduct. 

Mountain View Eleva., 175.74 ft. 

A cross cut on the north comer of the west end of the coping of 
the circular wall at the north end of the west abutment of th^ aque- 
duct by which the Morris canal crosses the Pompton river. 

Patebson Eleva., 108.51 ft. 

A cross cut on the south end of the sill of the Main street entrance 
of St. Boniface Church, at the southeast comer of Main and Slater 
streets. 

Patebson Eleva., 100.37 ft. 

This bench-mark is a cross cut on the corner-stone at the northeast 
corner of the Passaic county court-house. 

Patebson. Eleva., 89.92 ft. 

A cross cut on the east end of the sill of the main front door of 
the Market Street M. E. Church. 

Patebson Eleva., 95.94 ft. 

A cross cut on the north end of the sill of the main entrance of the 
First Presbyterian Church. 

Patebson Eleva., 176.96 ft. 

A cross cut on a projection in the lowest comer- stone at the south- 
east end of the west abutment of the Delaware, Lackawanna and 
Western railroad bridge over the Morris canal, between Little Falls 
and Paterson. 

E 
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Richfield. Eleva., 182.56 ft. 

A oro6B ont on the north end of the east abutment of the bridge 
over the Morris canal. The point is at the end of the timber on 
which the bridge rests. 

Salem Ooimty. 

Dabetown Eleva., 127.80 ft. 

This bench-mark is a cross cat on north end of stone door>sill of 
front entrance of Daretown Presbyterian chorch. 

Elmeb Eleva., 116.83 ft. 

This bench-mark is a cross cat on west end of marble dooivsill of 
front entrance of brick pablic school-house. 

RiDDLETON Junction Eleva., 41.26 ft. 

This bench-mark is on the frog (1 foot from its point), at the junc- 
tion of the railroad from Swedesboro with the railroad from Elmer 
to Salem. 

Salem Eleva., 14.67 ft. 

This bench-mark is a cross cut on south end of granite door-aill of 
front entrance of Episcopal church, on Market street. 

Salem Eleva., 16.88 ft. 

This bench-mark is a cross cut at the foot of fluted oolumn, on 
south side of entrance to surrogate's and clerk's office. 

WooDBTOWN. ...... Eleva., 47.67 ft 

This bench-mark is a cross cut on south end of marble dooivaill of 
front entrance of brick Baptist church, on Main street. 

WooDSTOWN Eleva., 46.12 ft 

This bench- mark is a cross cut on north end of lowest stone step of 
front entrance of Woodstown Hotel. 

WooDiTOWN Eleva., 68.74 ft 

This bench-mark is a cross cut on southwest end of marble door- 
sill of brick National Bank of Woodstown. 
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Somerset County. 

SouKD Bbook. U. S. C. S. . • . Eleya«9 32.483 & 

This benoh-mark is the bottom snrfaoe of a square cavity ont on 
top of stone abutment (northeast comer) of New Jersey Central rail- 
road bridge, aboat one-foorth mile east of Bound Brook station. 

It is marked thus — B. IZl M. 

BouKD Bbook. U. S. C. S. . . . Eleva., 36.744 ft. 

This is the bottom of a square cavity (1 inch square by one-third 
inch deep)| cut on top stone of west end of north abutment of road 
bridge over Raritan river, at Bound Brook. 

It is marked thus — B. !Zj M. 

xm. 

1881. 

East Milijbtone Eleva., 46.48 ft. 

A triangle on the southwest cemer of a stone supporting south 
gate-post at entrance to N. S. Wilson's brick residence, south of 
Thatchler's drug store, at easterly comer of Market street and Bail- 
road avenue. 

<}biggstown. Eleva., 44.07 ft. 

On summit of stone, indicated by an arrow, standing at east comer 
of Edgar's mill, on west side of canal, at Griggstown. 

<}biggstown. Eleva., 60.63 ft. 

A triangle on the coping of west look wall under east edge of 
bridge, at Delaware and Baritan canal lock, half a mile south of 
<3riggstown. 

NoBTH Brajscr Station. U. S. C. S. . Eleva., 84.880 ft. 

This bench-mark is the bottom surface of a square cavity cut near 

ihe top of the southwest comer of New Jersey Central railroad 

-bridge over the north branch of Baritan river, a short distance east of 

4]ie North Branch railroad station. 

It is marked thus — B. [D M. 

XV. 
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Rocky Hill Elcva., 43.91 ft^ 

Center of triangle cat on the east end of stone door-sill at entranoe- 
of old stone grist-miU beside raoe^ 50 rods west of railroad station. 

SoMBBViLLB. U. S. C. S Eleva., 81.800 ft. 

This is the bottom sar&oe of a circular cavity in the metal on top 
of the soathern ^* true meridian '^ granite poet^ in grounds of the court- 
house^ Somerville. 

SoMEBViLLB. U. S. C. S Eleva., 91.280 ft. 

This bench-mark is, as usual^ the bottom surface of a square cavitj 

out in stone, at the base of the easternmost pillar of the front of the- 

court-house, Somerville. 

G. 

It is marked thus — B. im M . 

U. S. C. & G. S. 
1881. 

SoMEBViLLE. Eleva., 46.28 ft. 

This bench-mark is indicated by a cross cut inside of a triangle on 
the east edge of the west abutment under the center of the railroad 
track on the truss bridge carrying the South Branch railroad over 
the Raritan river. 

Wbston Eleva., 42.97 fk. 

A triangle cut on the coping of Delaware and Raritan canal lock 
and six feet north of east edge of lock bridge. 

Sussex Ooimty. 

Andoveb Eleva., 638.06 ft. 

This bench-mark is on the large gneiss rock on the bank, on the 
east side of the Sussex railroad, 145 yards north of the station and 9- 
yards north of the cattle-pens. 

Andovbr Eleva., 684.80 ft;. 

This bench-mark is on the frog on the east rail of the Sussex rail- 
road and on the north rail of the Lehigh and Hudson River 
at their grade crossing, just north of Andover. 
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BRAjffcaaviLLB Eleva., 626.77 ft. 

A oro68 oat on the oeuter of the large stone (one foot from its west 
edge) in the top ooarse on the west end of the north abatment of the 
Sussex railroad bridge over Dry brook, 25 yards soath of crossing, 
over the railroad, of the road to Angosta and southeast of the entrance 
•of the road to Swartswood. The bench is not on the single stone 
which is apon the top of the wall. 



I 



Bbanchyills. . . . - . . . Eleva., 579.69 ft 

A cross cat on the southealt corner of the first step below the wide 
sorfiuse stone at the entrance to the cellar on the front of the west 
corner of Stivers Hall, on the north side of the road forks. 

Branchyille Junction Eleva., 560.73 ft. 

This bench-mark is on the east rail of the Sassez railroad (Branch- 
yille branch) and the north rail of the New York, Sasqaehanna and 
Western railroad, at their crossing. 

'Garpenteb's Point Eleva., 462.30 ft. 

This bench-mark is the top of State line monament, at the road 
which rans from Port Jervis to Montagae. 

Carpenter's Point Eleva., 421.36 ft. 

This bench-mark is the top of the State line monament, on the 
east shore of the Neversink river. 

Carpenter's Point Eleva., 414.99 ft. 

This bench-mark is on the Tri-State monament, at the meeting of 
the boandary lines of New Jersey, New York and Pennsylvania, on 
the extreme point at the forks of the Delaware and Neversink rivers. 

Carpenter's Point Eleva., 480.93 ft. 

This bench-mark is on the State line monament on the east side of 
the tampike to Deckertown, at the Two States Hotel. 

CoLBVUiLE. Eleva., 791.95 ft. 

A cross cat on the east corner of the most easterly of three large 
flagstones ander the porch of the lower hotel. 
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CoLEViLLE. Eleva., 908.30 ft- 

A oroes cat on the large boulder at the entrance of the road Uy 
Sand pondy about 1 mile northwest of Coleville. 

Culver's Gap Eleva., 915.35 ft 

This bench-mark is on the summit of a conglomerate boulder on 
the northeast comer of the roads meeting in the gap. 

Deckebtown Eleva., 440.92 ft. 

A cross on the south end of the stone dooivsill of the brick store 
building on the northwest comer of the streets on the south comer or 
the open triangle oppoeiteHDecamp's hotel. 

Deckebtowk Eleva., 441.67 ft. 

A cross cut on the^stone water-table on the southeast comer of the 
brick building (with the north end stone and comers trimmed with 
the same) used as a furniture store. It is 45 yards north of the 
Union House. 

Fbanklin Furnace Eleva., 535.46 ft 

This bench-mark is the frog at the junction of the Sussex ndlroac^ 
with the New York, Susquehanna and Western railroad. 

Fbanelin Fubnace Eleva., 560.13 ft 

This bench-mark is on the stone water-table at the southwest comer 
(front comer towards the new furnace) of the company's brick store 
and office. 

Hainesville. Eleva., 639.29 ft 

A cross cut on the top of an imbedded rock, with rounded summit, 
on the east side of the road, 40 yards north of the comer of roads at 
which the church and school-house are situated. 

Hainesville Eleva.^ 748.62 ft^ 

A cross cut on a white rock on the southwest comer of the junctioi^ 
of the roadSy about 2 miles south of Montague^ and 1^ miles north 
of HainesviUe. 
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High Point. Eleva*, 1800.21 ft. 

This bench-mark is the highest point of the bed-rock on the sum- 
mit of the mountain. 

High Point. Eleva., 1804.30 ft. 

This bench-mark is a cross cut on the top of a boulder on the 
summit of the mountain. This is the highest point in New Jersey. 

Lafayette Eleva., 549.94 ft. 

This bench-mark is on the summit of a limestone boulder, indicated 
by an arrow, at the east corner of the main cross-roads in the village. 

Lapayette Eleva., 512.60 ft. 

A cross cut on the][southeast comer of the limestone on top of the 
south abutment on the east side of the Sussex railroad track where it 
crosses above the wagon road, just east of the cross-roads, about 1 
mile north of the village. 

Montague Eleva., 620.82 ft;. 

A cross cut on the rough stone water-table near the bar-room door 
of the Brick House hotel. 

Newton Eleva., 601.24 ft;. 

A cross cut on the stone sill of the most northerly of three doors 
(baggage- room) in the east side of the Newton station of the Sussex 
railroad. 

Newton Eleva., 649.63 ft. 

A cross cut on the east end of the stone sill of the north door to 
the clerk's and surrogate's offices. 

Newton Eleva., 648.68 ft;. 

A cross cut on the east end of the outside of the s^.one door-sill at 
the entrance of the Sussex county court-houEC. 

Newton Eleva., 678.46 ft 

A cross cut on the east end of the stone door-sill at the corner of 
the jamb of the central entrance of the Presbyterian church. 
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Stanhope. Eleva., 871.13 ft. 

A oroBs oat on the northwest comer of the cajHstone of turret 
supporting the cable at the eoatheast comer of the bridge over the 
Morris canal, at the oatlet of the reservoir. 

Stanhope. Eleva., 864.16 ft. 

A cross cat on the oatside comer of the coping at the west end of 
the north wall of the Morris canal lock, at the oatlet of the reservoir. 
This is also a canal bench-mark. 

TuiTLE^s CoBNEB. Eleva., 756.87 ft. 

This bench-mark is on the sammit of a large boulder on the north- 
west corner of the roads meeting aboat three-quarters mile south of 
Tattle's Comer. 

Waterloo. Eleva., 665.44 ft. 

A cross cut on the southwest corner of the north abutment of the 
Sussex railroad bridge over the Musconetoong river, at the head of 
Waterloo pond. 

Whitehall Eleva., 777.06 ft. 

This bench-mark is on the summit of the most westerly of two 
spurs of the gneiss rock at the northeast comer of the road firom 
Stanhope to Andover and a road running northeast, at the north end 
of the Cranberry reservoir. 

Whitehall Eleva., 706.58 ft. 

This bench-mark is on a small rounded summit, marked bj an 
arrow, on top of the coping-stone, 2 inches back of the face of the 
wall, and directly over the center of the keystone of the east side of 
the stone arch carrying the Sussex railroad over the wagon road, just 
north of Whitehall and about 1 mile south of Andover. 

Union County. 

Elizabeth . Eleva., 36.44 ft. 

A cross cut on the south end of the stone sill of the main front 
door of the First Presbyterian Church. 
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Elizabeth Eleva., 32.71 ft 

A oroes cat on the soath end of the stone sill of the main front 
door of the Union coantj coart-house. 

Elizabeth Eleva., 38.46 ft. 

This bench-mark is on the pier supporting the North Elizabeth 
railroad station^ situated between the east-bound freight and passenger 
tracks. The point is a cross at the north corner^ on a projecting tier 
of masonry^ about 1^ feet from the ground. It is also a railroad 
bench-mark, and is marked in red paint thus — B. M. O 

Linden Eleva., 25.80 ft. 

This bench-mark is a cross on the southeast comer of the west wall 
of the Pennsylvania railroad bridge over Morse's creek, a quarter of 
a mile southwest of the station. 

Linden. . Eleva., 19.70 ft. 

This bench-mark is on the north abutment of the Pennsylvania 
railroad bridge over the north branch of Morse's creek, about a mile 
and a half north of Linden. The point is marked by a cross on the 
southwest corner of the stone on which the northwest comer of the 
bridge rests. 

Bahwat . . Eleva., 18.81 ft 

A cross cut on the stone foundation at the northwest corner of the 
Second Presbyterian Church. A niche in the buttress at this corner 
exposes the foundation for an area about 6 inches square ; on this is 
the cross. 

Bahway Eleva., 20.47 ft 

This bench*mark is a cross cut on the northwest comer of the stone 
on the south abutment of the Perth Amboy branch railroad bridge 
over the south branch of the Bahway river. The point is about 1 
foot below the level of the track and 7 feet west of the center of the 
flouth-bound track. 



74 GEOLOGICAL SURVEY OF NEW JERSEY. 

Warren Ck>unty. 

Belyidebe. Eleva., 264.09 ft. 

A oro88 oat on the east end of the door-sill of the stone water-tank 
at the junction of the Lehigh and Hudson River railroad with the 
Belvidere division of the Pennsylvania railroad. 

Belyidebe. Eleva., 286.01 ft. 

This bench-mark is on the west end of the stone door-sill of the 
surrogate's office. It is the most westerly of the three doors in the 
front of the Warren county court-house. 

Belyidebe. Eleva., 288.88 ft. 

A cross cut on the northeast comer of the stone sill of the middle 
door of the First Presbyterian Church, which stands on the west side 
of the city park. 

Bboadway. Eleva., 434.73 ft. 

This bench-mark is on the soutj^west comer of a square-dressed 
fltone, 2^ feet from the end of the wooden sill lying on it, at the south 
aide of the floodgate of the Morris canal, just south of the road from 
Broadway to Montana. 

BuTTZYiLLE. Eleva., 383.00 ft. 

This bench-mark is on the joint of the south rail of the Lehigh 
and Hudson River railroad, at the north end of the stone wagon 
bridge, 225 yards east of the station. 

BuTTZYiLLE Elcva., 423.32 tL 

A cross cut on the outer edge of the coping-stone on the south side 
of the Delaware, Lackawanna and Western railroad track, and 
directly over the keystone of the center arch of the stone bridge over 
the Pequest river and the Lehigh and Hudson River railroad, just 
east of Buttzville. 

BuTTZYiLLB Elcva., 364.44 ft. 

A cross cut on the top of the main wall of the west abutment, at 
the angle of the wall on the north side of the track where the Lehigh 
and Hudson River railroad crosses over the wagon road, about one 
mile west of the station. 
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Easton, Pa. U. 8. C- S Eleva., 214.401 ft 

This benoh-mark is the bottom sarface of a sqaare cavity oat on 
top of a pier (north side of New Jersey Central railroad traok) of 
bridge across the Lehigh river at Easton. It is on the pier at the 

west end of wide part of bridge. 

U.S. 
It is marked thus — B. IZ! M. 

XIX. 

Eaoton, Pa. U. S. C. S Eleva., 367.186 ft. 

This is the bottom of a square cavity cat in foandation stone at 
west comer of the jail at Easton. The front of the jail is bailt of 
red sandstone and the foandation of blae limestone. 

Eaietton, Pa. U. S. C. S Eleva., 363.488 ft. 

This bench-mark is the bottom sarface of a sqaare cavity cat on 
the sill of a blind window on east side of Easton conrt-hoase. This 
side of the coart-hoase has two blind windows, bat the one ased is 

the one nearest to the front of the bailding. 

U. S. C. & G. 8. 
H. 

It is marked thas — B. IZ] M. 

1881. 

Haokettstown. Eleva., 594.81 ft. 

This bench-mark is on the sandstone water-table at the northwest 
side, close to the brickwork, of the Centenary Collegiate Institate. 

Hackettotown. Eleva., 673.18 fl. 

An arrow-head cat on the corner toward the road, of the top of 
the northwest wing wall of the Delaware, Lackawanna and Western 
railroad bridge over the tampike, jast soath of Warren famace. 

Hutchinson's Station Eleva., 239.44 ft. 

This bench-mark is the bottom of a slot cat in the north end of a 
long yellow stone at the north end of the main wall of the stone 
bridge over the wagon road. 

LoPATOONG Eleva., 218.95 ft. 

A cross cat on the sammit of the most westerly stone in the coping 
of the north wall of the apper Morris canal look. 
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Mabtik's Creek Station. . . . Eleva., 226.86 ft. 

A oroes oat on a red stone on the south end of the wall on the east 
side of the railroad traok, and the sonth side of the wagon road, at 
the crossing near the north end of the station. 

* 

New Village Eleva., 436.36 ft. 

A cross cut on the rounded summit of the coping-stone on the west 
side of the south wall of the Morris canal lock, west of the village. 
The summit is 1.5 feet from the end of the wall, and about 3 yards 
from the tail-gates. 

OxpOBD Furnace Eleva., 479.77 ft, 

A cross cut on the east end of the stone sill of the front door of the 
Oxford Iron and Nail CSo.'s brick store, on the north comer of streets^ 
just south of the railroad station. 

Oxford Furnace Eleva., 601.84 ft. 

A cross cut on the east end of the stone door-sill of the front door 
of the Second Presbyterian Church. 

Phillipsburg. Eleva., 195.66 ft 

A cross cut on the northwest comer of the stone water-table under 
the column on the east side of the north entrance of the Pennsylvania 
railroad station, at the east end of the covered bridge over the Dela- 
ware river. 

Near Phillipsburg. U. S. C. 8. . . Eleva.^ 262.986 ft 

This bench-mark is the bottom surface (center) of a square cavity 
cut in coping-stone at east end of north parapet of stone bridge (New 
Jersey Central railroad) over the Morris canal^ about 1^ miles east of 
Phillipsburg. 

It is marked thus — B. lI^ M. 

1881. 

Port Golden Eleva., 670.16 fl. 

This bench-mark is on the southeast corner of the masonry, at the 
gates of the flume, at the head of plane No. 6, west, Morris canal. 
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PoBT MuBBAY Eleva.^ 630.99 ft. 

This bench-mark is on the north comer of masonry of the gates at 
the head of the flame of the Morris canal plane No. 6^ west 

PoBT Wabrex Eleva., 334.39 ft. 

A cross cut on the soatheast corner of the bottom step of a series 
forming the end of the foandation wall at the soatheast corner of the 
wheel-house of the Morris canal plane No. 9^ west. 

BoxBUBY Station Eleva., 245.47 ft. 

This bench-mark is on a cross on the northeast corner of the south 
abutment of the bridge over the wagon road at the north side of the 
Pennsylvania railroad station. 

Saxton Falls Eleva., 642.86 ft. 

A cross cut on the comer of a stone in which the west tail-gate is 
anchored, close to the south side of the quoin, Morris canal, look 
No. 4. 

Saxton Falub Eleva., 637.69 ft 

A cross on the coping of the west lock wall, just back of the mid- 
dle of a groove for temporary repair dam, just above the chamber for 
the head-gate of the Morris canal guard lock. 

Stewabtbyillb. Eleva., 406.83 ft. 

A cross cut on the foundation at the east comer of the wheel-house 
at the Morris canal plane No. 8, west. 

Stewabtbyille Eleva., 374.26 ft. 

A cross cut on the northwest corner of the square-dreesed stone on 
which the bed-plate of the truss rests, at the north end of the east 
abutment of the Morris and Essex railroad bridge over the Morris 
canal, east of the station. This stone is on a level with the bottom 
of the sills of the wooden bridge, and the corner is 12.7 feet from 
the sill. 

Washington Eleva., 462.01 ft. 

This bench-mark is on the corner of a stone under the iron column 
at the northeast comer of the Beatty building, at the southwest comer 
of Belvidere and Washington avenues. 
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Washington Eleva., 486.62 ft 

This benoh-mark is on the west end of the brownstone doorHsill, 
doBe to the comer of the brickwork, of the main (middle) entrance 
of the Presbyterian church. 

Washington Eleva., 467.64 ft. 

This bench-mark is on the stone water-table of the Windsor Hotel| 
a brick bailding facing on Washington avenne. The point is on the 
rear comer of a wing, with three windows, extending back from the 
main bailding on Belyidere avenne. 

Washington Eleva., 608.08 fi 

This bench-mark is on the northwest comer of the north end, on 
top of the wall supporting the wooden flame at the top of Morris 
canal plane No. 7, west. The point is also a canal bench-mark, and 
is marked with red paint 

Washington Eleva., 463.05 ft. 

A cross on the southeast comer of the highest of three stone steps 
at the entrance of the First National Bank, on the northwest comer 
of Belvidere and Washington avenues. 

ELEVATIONS OF PROMINENT POINTS REFERRED TO MEAN SEA LEVEL. 

The following list of elevations includes the latest and best deter- 
minations. In case of difference between these elevations and those 
shown on the map, these are to be preferred, as they have been ad- 
justed to the Sandy Hook datum. These elevations are not so care- 
fully determined as those in the list of bench-marks preceding, 
and those should always be used when great aoouraqy is required, but 
the following are sufficiently accurate for all ordinary purposes. At 
the railroad stations it has been customary to note the elevation at the 
rail joint nearest the center of the station. At railroad orossingSy a 
joint was usually taken also. 

This list of elevations will be found convenient for reference, and 
will be especially useful to those who may not have access to the 
topographical atlas. It gives the highest point in each county and 
some well-known point in each town and village. All elevations are 
in feet. 
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Atlantio Ck>unty. 

Atsion. Rail at croflsing just west of station 47.4 

Bakerayille. Nail in door-sill of Central M. E. Chorch. 27.0 

Bargaintown. Stone at northeast comer of west abutment of bridge oyer pond, 8.8 

Bnena Vista. East rail at station.... 104.7 

Cedar Lake. West rail at crossing bj station 84.0 

Da Costa. North rail at crossing by station, C. & A. B. B.. 84.3 

Doughtj's sUtion. North rail, C. & A. B. B.... 29.9 

Downstown. Bench-mark on button-ball tree, just east of store 116.3 

English Creek. Bench-mark on willow, in front of store 9.6 

English Creek station. South rail 60.4 

Estelville. Bench-mark on oak, northwest comer, by M. E. church 28.6 

Frankfort Avenue station. North rail at crossing, C. & A. B. B 60.1 

Germania station. North rail at crossing, C. & A. B. B 69.4 

Highest point in county, near Hammonton Coast Survey station, one mile 

northwest of Hammonton 162. 

Landisville. North rail atstation 113.1 

Landisville. Bail at crossing of N. J. S. B. B. and W. J. B. B. 120.6 

Leeds' Point Bench-mark on wild cherry at southeast comer, just west of hotel, 64.0 

Mays Landing pond 18. 

Murphy's station. North rail at crossing, C. & A. B. B. 114.6 

Parkdale station. North rail at crossing 69.8 

Pieasantyille. Bail of P. & A. C. B. B. at shore road crossing.. 26.2 

Pomona station. North rail at crossing, C. & A. B. B. 66.2 

Port Bepublic Projecting stone at southwest wing wall of draw-bridge. 7.1 

Bichland. Bail at crossing northwest of station. 99.4 

Bichland Coast Survey station 109. 

Smith's Landing. Bench-mark on large ailanthus tree in front of house, just 

south of comer. 34.1 

Weekstown. East end of wooden door-sill of school-house 20.6 

Weymouth. Bench-mark on button-ball tree at road forks, southwest of paper 

mill 44.4 

Weymouth pond 87. 

Bereren Oounty. 

Alpine. Bench-mark on oak, northeast comer of cross-roads on top of Pali- 
sades mountain 441.2 

Areola. Cross on stone door-step of store 49.7 

Bergen Fields. Bail at crossing north of station 69.5 

Camp Qaw. North rail at station. 380.8 

Cherry HilL Bail at crossing by station. 8.3 

Corona. Bail atstation 6.8 

Cresskili. Bail at station 40.9 

Etna. Bail at station ^ 46.0 

Fort Lee. Lowest step, main entrance of Madonna B. C. Church 814.2 

Franklin hJce. 414. 
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Bergren Ck>unty— Oontinued. 

Hackensack river at State line 46. 

Highest point in ooantj, Ramapo mountain, near State line 1171. 

Hillsdale. Frog at station 67.S 

Kingsland. Rail at crossing near station. 2&2 

Leonia. West rail at crossing near station 5.8 

Lodi. Rail at Main street crossing 24.8 

Maywood. North rail at crossing...! 68.8 

Midland Park. Rail at station 202.9 

Montvale. Bench-mark on oak, opposite the Grove House 180JS 

Neuvj. Rail at station 38J. 

New Milford. Rail at crossing bj station 16.8 

Norwood. Rail at station 36.0 

Oakland. South rail at station 274.8 

Oradell. Rail at station 21.0 

Palisades mountain. Summit of. 645. 

Park Ridge. West rail at station 150.4 

Pascack. West rail at crossing south of station 106.8 

Ramapo river. At Oakland 207. 

Ramapo river. At Suffem 272. 

Ramapo mountain 1171. 

River Edge. Rail at crossing bj station.. 16.2 

River Vale. South edge of mill-stone in south door of school-house 70.1 

Rochelle Park. South rail at croesing by station 46.1 

Rotten pond, in Ramapo mountain 634. 

Rutherford. Top of monument near flag-staff, in grass plat behind station..... 47.3 

Saddle River. West comer of sill, main door of stone church 269J. 

Schraalenburg. Rail at crossing north of station 16.8 

State line monuments. 

1st 200.8 

2d. 29.4 

8d 109.0 

4th 108.4 

5th 78.8 

6th 160. 

7th 272JK 

8th 227.e 

9th 398.6 

10th 3724^ 

11th 802.4 

12th 4174^ 

13th 673.8 

14th 617.3 

15th 287.4 

16th 608JJ 

17th 766.6 
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Bereren County ^Oontinued. 

Westwood. Southwest comer of large stone slab at entrance of Van Emburg 

& Bogert's store 76.4 

Woodridge. Rail at crossing bj station.^ 10.7 

Wortendjke Sill of left entrance to silk mill 258.6 

Wyckoff. Northeast comer of door-sill of Reformed church 356.2 

Burlington Oounty. 

Apple-Pie hill *. 209. 

Araej's Mount. Highest point in county « 230. 

Batsto Bench-mark on large buttonwood, opposite mill 11.1 

Bear Swamp hill 165. 

Beverly. South rail at crossing west of station 30.1 

Brown's Mills station. North rail at crossing 71.3 

Buddtown. Ring-bolt, center of east arch of iron bridge over Stop-the-Jade 

run 48.0 

Bustleton. Bench-mark on oak at comer by church 83.5 

Chatsworth. North rail at crossing by station 91.1 

Columbus. A cross cut on curb opposite hotel 83.2 

Ck)okBtown. Bench-mark on maple diagonally opposite hotel 83.6 

Croeswicks. Step at entrance to basement of Episcopal church... 80.1 

Crowleytown On red sandstone under northwest corner of school-house 13.3 

East Moorestown station. North rail at crossing. 70.1 

Edgewater Park. North rail at crossing east of station 30.1 

Evesboro. Bench-mark on maple at northwest comer of cross-roads. 94.3 

Four-Mile hill 141. 

Georgetown. Bench-mark on maple at cross-roads 91.9 

Green Bank. Bench-mark on rock at forks of roads just south of blacksmith 

shop... 25 6 

Hidnesport Bench-mark on maple north of railroad and west of road, near 

station 30.9 

Hanover station. North rail at crossing 92.9 

Harris station. South rail at crossing, 300 yards east of. 98.3 

Harrisia. Top of pipe used as guard, east comer of paper mill 18.6 

Hartford. Bench-mark on cherry tree, in front of station 44.9 

Huckleberry hill 141. 

Indian Mills. Bench-mark on oak at cross-roads in front of church 75.6 

Jacksonville. On stone at northeast corner of road to Jobstown 70.6 

Jacobstown. Northeast comer of stepping-stone in front of D. L Piatt's store, 179.2 

Jacobstown. Hill 1 mile northeast o£ 198. 

Jemima Mount 99. 

Jobetown Rail at crossing of Mount Holly turnpike 74.2 

Kinkora. North rail in front of station 10.2 

Lewistown. Rail of P. & H. R. R., just west of cross-roads 85.5 

Lewistown. Hill on road to Brown's Mills, 2 miles southeast of 175. 

Lamberton. On mile-post (2 miles to Mount Holly) 23.3 

F 
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Burlingrton Ck>unty— Continued. 

Lower Bank. Bench-mark on oak at north end of bridge oyer river 5.1 

Masonville. Bench-mark on maple, in front of post-office 44.1 

Maple Shade station. North rail at crossing k... 40.5 

Marlton. Kail at crossing, 300 yards west of station 87.9 

Medford. Water-table, northwest corner of bank 65.7 

Mount Hollj Coast Survey station. Top of the mount 183. 

Mount Laurel. Bench-mark on maple, northeast corner of cross-roads. 89.1 

Mount LaureL Summit of. 173. 

New Gretna. Bench-mark on oak at east end of hotel 9.8 

New Lisbon. Door-sill of school-house 50.6 

Palmyra. South rail at crossing by station 20A 

Pointrille. Bench-mark on maple at northeast comer of road, opposite hotel.. 143.5 
Bancocas. On marble steppiug-stone in front of store at southwest comer of 

Main street and road to Centerton 68J. 

Becklesstown. Bench-mark on buttonwood at meeting of four roads 91.8 

Betreat. Hill 2 miles southeast of. 131. 

Biverside. South rail at crossing by station 17.1 

Biverton. South rail at crossing by station 20.5 

Smith ville. Bench-mark on oak east side of road, 40 yards south of station.... 60.8 

Steyenft' station. South rail at crossing. 24.2 

Sykesville Large stepping-stone in front of Newbold's house 191.9 

Tabernacle. Cross-roads. 101. 

Taylor's Mount 140. 

Vincentown. Lowest step of bank 29.4 

Wading Biver. Most westerly bolt in northwest wing wall of bridge. 7.3 

Washington. Bench-mark on oak at corner of roads to Quaker Bridge and 

Hampton Gate 55.9 

Wood Lane station. West rail at crossing 66.7 

Woodmansie. North rail at crossing by station 159.9. 

Wrightstown. Cross on stepping-stone opposite hotel 135 9 

Oamden County. 

Ancora. Bench-mark on large tree south side of railroad at crossing 95^ 

Ashland. North rail at crossing by station 72.1 

Atco. Bolt on top of hitching-post at south comer of Woodland's store......... 155.6 

Atco. Hill northeast of station 178. 

Berlin. West rail at Haddonfield road *•••• 156.4 

Berlin. Coast survey station 211. 

Blackwoodtown. Bench-mark on willow at cross-roads 74.8 

Blue Anchor. Bench-mark on large oak in south forks of roads 152.1 

Chew's Landing. Bench-mark on cedar near church 27.2 

Clementon. North rail at crossing south of station 61.8 

Collingswood. South rail of north track at crossing 26.2 

Cuthbert's. South rail of north track at crossing 36,4 

Dudley. North rail at crossing by station 54.0 
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Oaxnden County— Ck>ntinued. 

£llisburgh. On carbstone at northwest corner of croes-roads 58.7 

Elm. Rail at croflsing by station 98.2 

'Gibbsborough. Comer of stone wall at southwest comer. 99.9 

Glenwood. North rail at crossing 49.7 

-Great Egg Harbor river, at New Brooklyn 104. 

Haddonfield. North rail at crossing, one-third mile northwest of station 30.3 

Haddonfield. Hill 1 mile south of 140. 

Highest point in coanty, 2} miles northeast of Berlin 214. 

Mount Ephraim. Cross on guard-stone, southwest comer of cross-roads 62.7 

Parkdale. Rail at station 59.8 

Pensauken station. South rail at crossing 70.0 

Pine hill, near Clementon 202. 

Sickleryille. Bench-mark on tree, southeast comer of cross-roads 137.7 

Spring Mills. Nail in root of tree by post-office. 77.4 

Summit of C. & A. R. R 174. 

'Trout Run station. Northrail at 130.0 

Waterford. South rail at crossing, one-quarter mile south of station. 116.2 

IrVilton. South rail at station 164.4 

Cape May County. 

Beesley's Point. Bench-mark on Mulberry tree, north end of shore road 9.1 

Bennett's station. West rail at 189 

Burleigh. South rail of Anglesea R. R , at shore road crossing... 16.7 

«Cold Spring. North end of north door-sill of Presbyterian church 20.7 

Goshen. Bench-mark on tree in front of store at comer. 14.6 

Highest point in county, 2 miles east of Woodbine 50. 

Mount Pleasant. North rail at crossing 33.9 

North Dennlsyille. On stone in front of J. Holmes' house 15.9 

'Ocean View. South rail at crossing 18.8 

Palermo. Bench-mark on oak opposite church 32.0 

Rio Grande. Bench-mark on walnut in southwest comer 21.8 

Sea Isle Junction. Rail at station 16.0 

South Seaville. Rail at station 23.0 

Surface of swamp at divide between Dennis and Cedar Swamp creeks 12. 

Swaintown. East rail at crossing 18.8 

Townsend's Inlet. Top of stone fence-post, northeast comer of M. E. church- 
yard 25.7 

Tuckahoe. On large stone in northwest corner of road to Marshallyille. 17.5 

Woodbine. Rail in front of station 48.5 

Cumberland County. 

Bacon's Neck station. North rail at crossing 16.5 

Belle Plain. South rail at crossing 47.6 

Bridgeton. Pond on Cokansey, above 19. 

*Carlsburg. East rail at station 103.3 
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Oumberland County— Continued. 

Cedar Groye pond 50. 

Cedarville. West rail at crossing 53.4 

Cumberland pond : 30. 

Deerfield Street. Bench-mark on maple at west side of road-forks 111.6 

Dividing Creek. Bench-mark on maple in front of Dr. Judson's. 18.0 

Fairton. Rail at station , 31.2 

Finley station. East rail at crossing 109.7 

Gouldtown. Bench-mark on maple in front of house just east of cross-roads... 82.4 

Greenwich. Bench-mark on large elm at east end of station 15.4 

Highest point in countj, 2 miles northeast of Deerfield 146. 

Hopewell station. South rail at crossing 52.8 

Husted station. West rail at 98.7 

Jericho. Bench-mark on buttonwood, southeast comer near pond •••.. 31.0 

Main Avaiue station. Rail at crossing 99.6 

Manumuskin station. West rail at crossing 17.4 

MiUville. Wood's lake 26. 

Newport. Bench-mark on malberrj tree, north side of road at hoteL 8.0- 

North Vineland. Rail at crossing by station 97.0 

Port Elizabeth. Highest guard-stone, southwest comer, opposite school-houae.. 12.8 

Port Norris. Rail at station 8.2^ 

Roadstown. Cross on stone, southwest comer of cross-roads 115.5 

Rosenhayn station. Rail at crossing. 106.7 

Sheppard's station. North rail at crossing 13.4 

Shiloh. Bench-mark on maple by T. F. Davis' store. 116.1 

South Vineland. East rail at crossing 93.5 

Sammit of Bridgeton and MiUville turnpike 124. 

Vineland, highest ground 121. 

Wheat Road station. South rail at crossing 99.6- 

Woodrufif. North rail at station 92.6- 

Essez County. 

Bloomfield. Morris canal, above lock 119.8^ 

Bloomfield. Morris canal, above plane No. 11 173.7 

Caldwell. Sill of east door of Presbyterian church 411.0 

Cedar Grove. Cross on stone, northeast comer, 100 yards north of store.. 27010^ 

Clinton. Stone step at south door of school-house 172.0 

Eagle rock 630. 

Franklin. Boulder by picket fence at northwest comer 234.3 

Highest point in county, Second mountain, back of Caldwell penitentiary 691. 

Livingston. Cement at base of flag-stafi 315.3 

Millbum. Rail at crossing just east of station 151.4 

Montclair. Rail at station, D., L. & W. R. R. 2404^ 

Montdair. Summit of road to Caldwell 509. 

Newark. Morris canal, at upper end of plane 100.4 

Newark. Morris canal above lock, at Lock street. 109J^ 

Newark, highest ground 235.0 
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Essex County— <?ontinued. 

2(orthfield. On comer of step at west side church door 265.8 

l^utley. West rail in front of station 98.6 

Orange. Rail at D., L. & W. station 187.4 

Orange, or First mountain. Summit of 665. 

Orange storage reservoir 329. 

Orange reservoir 329. 

Pine Brook. Cross on stone under southwest end of porch of Frank Class' 

hotel 173.6 

Pleasantdale. Large boulder at north comer of cross-roads. 423 5 

Biker's hill West of Livingston 478. 

Boeeland. Guard-stone, corner of graveyard back of church...... 369.3 

Short Hills. Rail at station 207.6 

South Orange. Rail at station 141.8 

Upper Montclair. West rail at crossing south of station 341.7 

Verona. East comer of top step leading to cellar of store 356.2 

Watchung Mountains. Summit of First 665. 

Watchung Mountains. Summit of Second 691. 

Glouoester County. 

Almonesson Bench-mark on maple tree, 30 yards northwest of cross-roads... 48.2 

Asbury station. East rail at crossing 55.2 

Bamsboro. Bench-mark on maple near hotel pump 151.4 

Barasboro hill 152. 

Bridgeport. Cross on guard-stone at southwest comer of Main street and 

road i6 Swedesboro.. 22.8 

-Clarksboro North rail at crossing by station 54.0 

•Clayton. Rail at crossing just south of station. 126.1 

Cross Keys. Bench-mark on willow at 150.4 

Evans* Mills. Bench-mark on maple opposite blacksmith shop, southwest 

corner of cross-roads 110.2 

FairviewhilL 142. 

Five Points. Bench-mark on chestnut, 25 yards west of Rulon's hall 153. 

Forest Grove. North rail at crossing just north of. 106.2 

Franklinville. Rail at crossing 107.1 

OreenTree. Hill at 155. 

Glassboro. Rail of Bridgeton branch, at crossing south of station 146.8 

Glassboro. Chestnut ridge 171. 

Hardingville. Bench-mark on maple in front of Siloam M. E. Church 146.1 

Harrisonville. Cross on guard-stone, northeast comer opposite Wriggins' store, 85.3 

Highest point in county, 1 mile southeast of Cross Keys 177. 

Hurffville. On horse-block in front of Mr. Hurff's house 78.4 

lona Bench-mark on maple, northwest comer of roads, just east of station ... 112.7 

Jefferson. Large stone at comer 147.5 

Jefferson. Hill just east of. 166. 

Lippincott hilL South of Battentown 143 

3lalaga Rail at crossing near station 106.1 
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Glouoester Oounty— Continued. 

Mantua. On stone across ditch opposite toll-gate ....*. 31.1^ 

Mickleton station. North rail at crossing 552* 

Mount Rojal station. North rail at crossing 34.1 

Mullica Hill. Gross on flagstone step of town hall, close to iron post 96.9 

Mullica Hill road station. West rail of crossing 43.1 

Newfield. Ball at crossing just north of station 115.7 

Ogden station. West rail at crossing, 13.8 

Parkdale station. East rail at crossing 87.^ 

Paulsboro. Rail at crossing east of station 9.9 

Pitman Grove. Kail at crossing bj station 135.3 

Porchtown. Bench-mark on hickory at comer just east of pond..... 8S.2 

Bepaupo. Bench-mark on maple, northeast comer of cross-roads 20.6 

Salina. Cross on northeast end of long stone in front of gate of house on 

northeast comer of cross-roads 66.3 

Sewell station. Bail at crossing 19.8- 

Tatem's station. East rail at crossing 56.8 

Thorofare. South rail at crossing bj station 19J 

Tomlin station. East rail at crossing. 42.9* 

Turnersville. Bench-mark on tree at cross-roads by toll-gate 59.3 

Unionyille. Bail at station ^ 145.1 

Wenonah. Bail of west track at main crossing 59.3- 

Westville station. East rail of north-bound track at crossmg 9.1 

Williamstown. West rail at crossing north of station 157.1 

Williamstown. Highest point in 164. 

Wolfert station. North rail at crossing 49.^ 

Hudson County. 

Arlington. Bail at station 62X>' 

Bergen Point Comer of Avenue S and Third street 37. 

Guttenberg. Summit of hill. Highest point in county 263. 

Homestead station. Bail of N. J. N. B. B., at crossing 4.9' 

Secaucus. Stone, southwest comer of roads to Clarendon and Snake Hill 41.4 

Snake hill 203. 

Stevens' Castle hill 100. 

Tyler Park. Bail of N. J. N. B. B., at crossing south of station 5.8- 

Union. Curb at southeast comer of Bergen Line avenue and Fulton street.... 174.5 
Weehawken. Hill just west of West Shore terminus 183. 

Hunterdon Oounty. 

Anthony. Top of sharp rock on southeast, opposite Beatty's store 815.5 

Baptisttown. Brownstone stepping-stone in front of house just south of hotel, 513.73- 

CaHfon. Bail at station 484.0 

Centerville. Top of guard-stone, northeast comer of cross-roads. 103.8 

Cherryville. Bench-mark on maple at cross-roads 670.8- 

Cherryville. Highest ground at.. 706. 



• 



PHYSICAL GEOGRAPHY. 87 



Hunterdon Ck>anty— <?ontinued. 

Clinton. Water-table, aontheast comer of "Clinton National Bank" 196 1 

Clover Hill. Cross on stone at southwest comer of cross-roads. , 186.0 

Cokesbary. Highest point of stone bridge at 604.0 

Copper Hill. East rail in front of station 161.9 

Croton. Cross on stone 6 yards from guide-poet 608.3 

Cushetunk mountain 839. 

Eyerittstown. Summit of stone wall at north end of bridge, opposite wheel- 
wright shop 262,1 

Fair Mount. Highest point of stone step at north comer of store 672.6 

Fox Hill. U. S. Coast Survey station west of Fair Mount 1036. 

Frenchtown. Projecting window-sill of bank, 3.6 feet above pavement 131.5 

Frenchtown. Delaware river at 101. 

GoathilL South of Lambertville 497. 

Glen Gardner. Guard-stone, north comer of cross-roads 412.8 

Gravel hill 865. 

Hamden. North abutment at southeast comer of bridge over South Branch.. 164.9 

Hamden. South Branch below dam 166. 

High Bridge. Rail at station 329.4 

Highest point in county, summit of county line between the Musconetcong 

and South Branch of the Earitan 1073. 

Holland station. Delaware river just below 113. 

Junction. Frog at junction of D., L. & W. R. R. and N. J. C. R. R. 60S.4 

Eingwood.^ Northeast comer of stepping-stone in front of Presbyterian 

church 623.6 

Lebanon. Rail at station 293.1 

Little York. Crow's-foot on stone in forks of roads 366.7 

Locktown. Comer, 100 yards north of store 477. 

Milford. Rail at crossing near station. 136.6 

Milford. Delaware river at 108. 

Mountainville. On stone at southwest comer of bridge 410.0 

Mountainville. Hill just east of. 967. 

Musconetcong. Delaware river at mouth of Musconetcong river 129. 

Musconetcong. Mountain summit near Swinesburg 987. 

New Germantown. Pointed stone at stoop of store at northeast corner of 

cross-roads 260.6 

New Hampton. Sill of door in end of mill 367.4 

Oak Dale. Bench-mark on large oak at entrance to lane, north of railroad, 

just west of Bowne station 166.1 

Oak Grove. On stone at center of cross-roads 626.8 

Pattenburg. Rail in front of station 467.1 

Pattenburg. Hill over Musconetcong tunnel, L. V. R. R 943. 

Pickles mountain 839. 

Pittstown. Bench-mark on rock, east side of road alongside of mill race. 374.8 

Pleasant Run. Arrow pointing to summit of guard-stone on northeast comer, 149.2 

Point Pleasant Delaware river at 69. 

Beadington. Northeast comer of southwest wall of bridge over Holland's 

branch 103.8 
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Hunterdon Oounty—OontiQued. 

Reayille. Cross on stone marked 1876, in front of hotel 186.6 

Eoeemont Stone in front of north door of M. R church. 821.6 

Bound mountain. East of Stanton 608. 

Sand Brook. Cross on southeast abutment of bridge on Flemington road 809.5 

Sergeantsville. Cross on horse-block, southwest corner of cross-roads 344.7 

Sourland mountain. Buttonwood Comers 560. 

Stanton. Lowest step of post-office 364.7 

Stockton. Top of stepping-stone in front of hoteL 83.3 

Stockton. Delaware river at. 52. 

Three Bridges. North rail of S. Br. R. B., at crossing 107.2 

Three Bridges. North Branch at 87. 

Tumble. Delaware river, 1} miles above 91. 

Yallej. Whitewashed guard-stone, southeast comer of bam opposite hotel... 425.5 

Van Syckle's. Guard-stone at northwest comer of cross-roads 298^ 

White Hall. Large rock at west end of store stoop 967.1 

White House Station. West rail of south-bound track at station 176.8 

Meroer Oounty. 

Asylum station. East rail at crossing Belvidere R. R 58.9 

Divide between Stony brook and Assanpink creek 60. 

Dutch Neck. Road at comer by church 99. 

Ewingville. Arrow on stone opposite school-house 183.3 

Hamilton Square. Water-table of brick store on comer 109.6 

Harbourtown. Top of corner-stone, northwest comer of cross-roads. 290.5 

Highest point in county, summit of hill east of Moore's station 473. 

Hightstown. Cross on stone, southwest comer in front of Railroad Hotel 84.9 

Hopewell. Cross on flagstone opposite school-house 183.3 

Lawrence Station. West rail at. 62.4 

Lawrenceville. Arrow on stone at northeast comer, northeast of church 123.2 

Lawrenceville. Hill northwest of. 192. 

Marshall's comer. Hill south 460. 

Moore's station. Stone at gate-pos^, by willow, at entrance to lane near station... 56.6 

Moore's station. Delaware river at 29. 

Mount Canoe 442. 

Mount Rose. Bolt in top of post near southwest comer of cross-roads 310.3 

Mount Rose Coast Survey station 415. 

Pennington. Main cross-roads 210. 

Port Mercer. Stony brook at. 53. 

Princeton. Summit of ground at 227. 

Princeton Junction. Rail at crossing southwest of station 87.5 

Robbinsville. Rail at crossing 121.8 

Scudder Falls station. West rail at railroad crossing 58.9 

Titusville. South rail at railroad crossing near station 60.2 

Trenton. Delaware and Raritan canal, below lock No. 2 8.7 

Trenton. Delaware and Raritan canal, above lock No. 2 18.4 
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Meroer County— Continued. 

Trenton. Delaware and Raritan canal, above lock No. 3. 30.7 

Trenton. Delaware and Raritan canal, above lock No. 4 42.4 

Trenton. Delaware and Raritan canal, above lock hj prison.... 50.9 

Trenton. Delaware and Raritan canal, above State street lock 66.3 

Washington's Crossing. East rail at railroad crossing. 69.8 

Washington's Crossing. Delaware river at 24. 

Wilburtha. West rail at railroad crossing..... 69.0 

Wilburtha. Delaware river at 16. 

Windsor. Bench-mark on maple at cross-roads 104.2 

Yardville. Cross on northwest comer of foundation of store at cross-roads... 59.8 

Middlesex County. 

Browntown. Hill 1} miles east of. 208. 

-Cranbury. Granite block under most northerly wooden pillar of the white 

church 102.4 

-Cranbtuy station. East rail at railroad crossing just south of 122.1 

Dayton station. North rail at railroad crossing. 104tJb 

Dean's station. East rail of east track at railroad crossing 103^2 

Dunellen. Rail at station 54.9 

Franklin Park. Large flat stone in front of church. 132 5 

Helmetta. North rail at crossing by station....; 42.9 

Highest point in county, summit of the Sand hills, northwest of Monmouth 

Junction.. 293. 

Hofihian station. North rail at railroad crossing 81.3 

Iselin. East rail of main track at railroad crossing. 56.8 

Menlo Park. West rail of main track at railroad crossing northeast of station, 78.4 

Milltown. On water-table at southwest comer of M. K church...... 49.3 

Morgan station. East rail of south-bound track at railroad crossing 9.8 

New Brooklyn. Rail at railroad crossing near station 80.7 

New Market. Stone at corner opposite hotel. 64.6 

Old Bridge. West rail at railroad crossing near station 15.5 

Plainsboro. Road monument, center of cross-roads... 91.20 

Poplar hill, east of Metuchen 238. 

Prospect Plains. Stepping-stone in front of Railroad Hotel 126.1 

^yreville. South end of flagstone sill, entrance of Sayreville Hall 29.5 

South River Cross on flat corner-stone, southeast comer, near Voorhees' hotel, 10.37 

Spotswood. Rail at crossing near station 28.7 

Stelton. Mile-stone on west side of New Brunswick road, just southwest of 

cross-roads 113.2 

Tracey's station. North rail at railroad crossing 84.8 

Monmouth County. 

Allaire station. Joint of south rail at railroad crossing 52.6 

Allentown. Bench-mark on tree in front of Union Hotel 82.2 

Allenwood. South rail at main railroad crossing 64.8 

Beacon Hill 373. 
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Monmouth Oounty— Oontinued. 

Black's Mills. Pond. -. lia. 

Chapel HUl 211. 

Clarksburg. Arrow on stone at comer of road to Hightstown. 231.5 

Cliffwood station. West rail of north-boand track at crossing 61.0 

Colt's Neck. Bench-mark on locust at comer by tavern 73.6 

Cream Bidge. East rail at crossing bj station 115.7 

Davis. East rail at crossing hj station 120.7 

Eatontown. Bail at crossing of tumpike 31.& 

EUisdale. On stone at southeast comer opposite store 93.4 

Fair Haven. Bench-mark on maple, northeast comer of cross-roads 27.0 

Hamilton. On stone at southwest corner of Old church 102.0 

Hazlet. South rail of east-bound track at railroad crossing 70.7 

Highest point in county, Crawford's hill ... 391.0 

Highlands of Navesink. Highest point 260. 

Holm del. Cross on southwest comer of stone step at west entrance to Beformed 

church 101.0 

Homerstown. East rail at railroad crossing north of station 84.5 

Howell. South rail at railroad crossing..... 124.7 

Imlaystown. On flagstone of bridge guard 105.7 

Lower Squankum. Bench mark on locust at comer near post-office 42.d 

Manalapan. Bench-mark on willow at south comer of cross-roads 150 2 

Marlboro. Bench-mark on tree at northeast corner of cross-roads just west of, 169.9 

Middletown. Bench-mark on tree at comer 41.^ 

Morganville. Bail at station 120.0 

Navesink. Cross on curb at corner by W. Swan's store. 60.7 

New Bedford. Bench-mark on poplar in cross-roads by hotel 5*2.9* 

New Monmouth. Bench-mark on large stepping-stone in churchyard 40.4 

Oceanic. Most easterly cross-roads 13. 

Perrineville. Stone at southwest comer, foot of locust tree. 183.2 

Pine hill 864. 

Bed Valley. Long imbedded stone at comer 147.0 

Bobertsville. Bench-mark on willow, southwest comer of cross-roads 181.5 

Soobeyville. Arrow on stone, northwest comer of roads 74.9 

Shrewsbury. Bail at railroad station 48.S 

Southard. Forks of road at store 120.0 

Tennent North rail at railroad crossing....... 89.3 

Throckmorton hill. Two and one-half miles south of Colt's Neck 808. 

Tinton Falls. Cross on stone step of residence on southwest comer of cross- 
roads. 44.7 

Turkey. On comer-stone supporting stringer of bridge at northwest comer, 

foot of mill-pond 86.8 

Vanderburg. Bench-mark on large maple at comer 86.6 

Morris County. 

Afion. Door-sill of brick school-house. 195.5 

Bald hill. West of Pompton Plains. 964. 

Bald mountain. East of Bockaway 903, 
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Morris Ck>Tmty— Continued. 

Bartlej. West rail at crossing bj railroad station 685 3 

Boonton. Morris canal, above lock east of. .••• 398.9' 

Boonton. Morris canal, above plane 480.7 

Boonton. Morris canal, above upper lock 489.6^ 

Boonton. Morris canal, above lock No. 8, east....... 504.5 

Boonton falls. Head of 481. 

Bowling Green mountain....... 1391. 

Brookside. Top of stone, east end of north parapet of bridge over Dismal 

brook 405.5 

Brook Valley. Brook in front of store... 638. 

Budd'slake. 933. 

Buck mountain. East of Splitrock 1107. 

Obatham. Rail at railroad station 233.9 

Cnester. Stone water-table of hotel 860.3 

Convent station. Bail at railroad crossing 381.3 

Copperas mountain. Summit of...... ...1248. 

Denmark pond 818. 

Denville. Morris canal, above lock No. 7, east 511.8- 

Dizon's pond , 560. 

Dover. Morris canal, above lock No. 6, east 581.2 

Drakesville. Rail at station 797.3 

Drakesville. Morris canal, above the planes. 863.5' 

Drakesville. Morris canal, above plane No. 4, east 725.4 

Durham pond 880. 

Flanders. Stone step at small white house opposite Nichols' store 727.9^ 

German Vallej. South end of stone at east side of sink, opposite mill 545.0- 

Green pond ........1045. 

Green pond mountain. Summit of. 1300. 

Green Village. Bench-mark on tree, southeast corner 253.2" 

Hanover. Comer near church 213. 

Hanover Neck. Cross on stone at east comer. 196.6 

Hibemia. Guard-stone, northwest comer of Richards, Beach & Co.'s store.... 551.2' 

Highest point in county, summit of Bowling Green mountain .1391. 

Hook mountain 456. 

Horse hill 493. 

IroDia. West rail of Chester Branch railroad, just north of station 705.2* 

Eakeout mountain. Southwest of Butler 1050. 

Lake Hopatcong. Surface of water when full 927.7 

Lake Hopatcong. Morris canal, below outlet lock 913 

Lincoln Park. Morris canal, below lock 174 9* 

Lincoln Park. Morris canal, above lock 181.7 

Lincoln Park. Morris canal, above plane No. 10, east 237.9 

Littleton. Stepping-stone in front of white house on southwest corner of roads.. 366.3 

Long hill. Guard-stone at northeast comer 245.1 

Long hill. Summit of ^..... 508. 

McCainsville. Rail of High Bridge branch at crossing bj railroad station 725.li 
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Morris Ck>unty~Ck>ntinued. 

Madison. Bail at railroad station 247.8 

Mendham. Bench-mark on elm in front of First Presbyterian Church 649 J. 

Middle Valley. Bock under east gate-post at north comer. 610.2 

Millington. Arrow on coping-stone, southeast wing wall of bridge over river.. 224.8 

Middle Forge pond 708. 

Milton. Southeast comer of stone under southeast comer of platform of store 

opposite hotel '. 822.9 

Mine Hill. Guard-stone by steps of J. Bones' hotel 863.8 

Montyille. Morris canal, above planes 888.0 

Mooseback pond 810. 

Morris Plains. Bail at railroad station 405.7 

Mount Fem 1008. 

Mount Freedom. Wooden door-sill of Presbyterian church 944.4 

Mount Hope. Conglomerate boulder in front of store (al end of railing).. 828.9 

Mount Olive. U. S. Coast Survey station 1150. 

Mount Paul 806. 

Mount Tabor. Bail at railroad station. 532.6 

^aughright. Highest point of coping of south parapet of bridge over river.. 569.0 

New Vernon. Stone door-step of school-house 345.9 

Parker. Bench-mark on second cherry tree south of southeast comer of cross- 
roads at school-house 902.0 

Parsippany. Water-table, northeast comer of brick church 831.4 

Passaic river, at Horse Neck bridge 162. 

Passaic river, at Pine Brook bridge 162.6 

Passaic river, at Swinefield bridge. 164. 

Passaic river, at Lower Chatham bridge 167. 

Passaic river, north of New Providence. 203. 

Passaic river, at Millington bridge 214. 

Petersburgh. South comer of stone door-step of mill 770.1 

Petersburgh pond 772.0 

Pequanac. Bail at railroad crossing..... 180.6 

Pleasant Grove. Bock in middle of road in front of store 940.9 

Pompton Plains. Bail at railroad crossing 193.2 

Pompton river, at Pompton Plains 169. 

Pompton station. Bail of N. Y. <& G. L. B. B. at crossing near station 223.6 

Port Oram. Morris canal at.. 665.2 

Bockaway. Morris canal, above plane 563.1 

Schooley's Mountain. Highest step of entrance to residence opposite Bel- 
mont Hall 1016.7 

Schooley's Mountain. Summit west of Budd's lake .....1227. 

Sheep hill 935. 

Shongum pond 698. 

Snake hill. South of Bockaway 811. 

Stanhope. Morris canal, below plane 786.9 

Stanhope Morris canal, below lock 1 mile west of 776.1 

^plitrock pond 815. 
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Morris County— Continued. 

Stickle pond 783. 

Stirling Rail at crossing 227 5 

Saccasunna Platform under northwest column of portico of Presbyterian 

church 717.7 

Trowbridge mountain 1082. 

Troy Hills. Cross on large stone under elm tree 241.8 

Whippany Arrow on flat stone at north comer near hotel ; 205.4 

Watnong mountain. U. S Coast Survey station 983. 

Ocean Oounty. 

fiamber. Rail in front of railroad station 97.6 

Bayville Bench-mark on large oak in front of M E. church 40.2 

Bennett's Mills. Bench-mark on apple tree at cross-roads, one-eighth mile 

north of. 93.6 

Burrsville. Bench-mark on willow by store 29.3 

Cassville. Bench-mark on buttonwood by store. 124.3 

Cedar Creek. Bench-mark on large oak, east side of main shore road, opposite 

mile-post 12.8 

Collier's Mill. Stone at northeast comer of cross-roads 143.6 

Forked River Round stone in sidewalk just south of Presbyterian church.... 16.9* 

Forked River mountains 182. 

Highest point in county, 2 miles west of Cassville. 226. 

Jackson's Mills. Pond at 90. 

Lakewood East rail at crossing just north of railroad station 63.7 

Manahawken. Bench-mark on oak near K Pridmore's store 27.1 

Manchester. East rail at crossing just north of railroad station 66.1 

Mayetta. East rail at railroad crossing.... 19.4 

New Egypt. Rail at railroad station 73.6 

Osboraeville. Bench-mark on oak by Benj. Fisher's store 13.9* 

Prospertown. Big stone at northwest comer of cross-roads. 106.8 

Silverton. Bench-mark on oak at southwest comer of cross-roads...... 16.3 

Staffbrdsville. East rail at railroad station 29.1 

Van Hiseville. Bench-mark on locust at cross-roads 103.7 

West Creek. East rail at crossing north of railroad station 23.6 

West Point Pleasant Bench-mark on hickory, at place where five roads meet. 16.2 
Wheatland. South rail at most easterly street crossing 163.1 

Passaio Oounty. 

Atheoia. Rail at Erie station 134.0 

Bearfort mountain. 1490. 

Bloomingdale. Stone horse-block in front of Union Hotel.. 296.6 

Bloomingdale. Pequannock river at 284. 

Buckabear pond 992. 

Charlotteburgh. North rail at station 718.& 

Charbttebargh pond 697. 
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Paasaio Ck>unty~Ck>ntinued. 

■Cedar pond 1118. 

Clifton. Bail at Erie station 66.3 

"Cooper. Extreme west end of stone of dam, outlet of lake..^..... 624.0 

Dunker pond ....1010. 

Echo lake. Top of boulder, 4 feet from comer of fence of Brown's hotel...... 985.8 

Garret Bock 638. 

•Great Notch....*. 303. 

Greenwood lake. High-water level 624. 

Hank's pond 1030. 

Hewitt. Bench-mark on oak at road corner, south of furnace... 413.1 

High mountain. North of Paterson 879. 

Highest point in county, summit of Bearfort mountain ..1490. 

Kanouse mountain 1195. 

Little Falls. Passaic river, above dam 158. 

Little Falls. Passaic river, below rapids. 118. 

Macopin lake 890. 

Midvale. Step of bar-room door of Tice's hotel..... 253.4 

Mud pond 337. 

Negro pond 610. 

Newfoundland. South rail at railroad crossing east of station 774.7 

Oak Bidge. Bail at railroad station 856.8 

Passaic. Bail at main railroad station, N. Y., L. E. & W. B. B 57.4 

Passaic Falls. Biver above 110. 

Passaic Falls. Biver below rapids. 38. 

Pompton. Sill of Beformed church 208.0 

Pomptonlake ; 202. 

Bingwood. Deck of bridge over Bingwood creek 839. 

Sheppard's pond...... 684. 

Siogac. Bail at crossing near station 169.6 

Smith's Mills. South rail at crossing 440.2 

State line mile-stones. 

19th 777.6 

20th 760. 

24th 781.8 

26tli.. 863.8 

26th 627.8 

27th 1369. 

28th 1280. 

Tice'8 i)ond 470. 

Upper Macopin. Large rock under east end of road bridge, 30 yards south of 

st^re 1066.6 

Wanaque. Bail at crossing by railroad station 288.6 

Wanaque river, below dam at Wanaque........... 212. 

Weasel. U. S. Coast Survey station..... 596. 

West Milford. Large conglomerate rock, southwest corner of fence, north of 

church 704.8 

Winbeam mountain ••........ 1023. 
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Salem Ck>unty. 

Acton station. Soath rail at railroad crossing 18.1 

Aldine. Cross on door-sill of M. E. church 130.2 

Allowaj. Bench-mark on buttonwood, south side of hoteL 38.5 

Allowaj pond.. 13. 

Allowaj station South rail at railroad crossing 24.9 

Auburn. At meeting of three roads 76. 

Big Mannington hill........ 127. 

Burden's hill 138. 

Canton. Bench mark on maple, southeast comer of cross-roads. 23.6 

Centerton. Bench-mark on willow opposite hotel 80.3 

Centerton mill-pond 79.0 

Cohansej. Bench-mark on maple, southwest corner of cross-roads 108.3 

Daretownpond 93. 

Elmer mill-pond 104. 

Fenwick station. East rail at railroad crossing 62.9 

Hancock's Bridge. Cross on west end of south pier of bridge over creek 6.3 

Harmersville. Bench-mark on maple, east side of cross-roads 18.6 

Highest point in county, 2 miles northeast of Whig Lane.......... 166. 

Lower Penn's Neck. Highest point on 19. 

Monroeville station. Bail at railroad crossing 135.5 

Newkirk station. North rail at railroad crossing 128.3 

Oakland station. South rail at railroad crossing 56.5 

Palatine station. West rail at railroad crossing 109.1 

Paulding station. South rail at railroad crossing 112.1 

Pedricktown. Guard-stone at southeast corner of cross-roads. 14.0 

Penton station. South rail at crossing 20.9 

Penns Grove. South rail at Main street crossftig 6.0 

Perkintown station. South rail 24.8 

Pennsrille. Comer bj Moore A Wheaton's store. 9. 

Pittsgrove. Bench-mark on tree, northwest comer near school-house 135 6 

Point Airj.. 151. 

<2ninton. Cross on curb in front of Hires & Co.'s store 8.8 

Sharptown. Bench-mark on maple in front of old hotel 22.3 

Shirlej. Cross-roads 144. 

Union Grove mill-pond 66. 

Whig Lane. Bench-mark on maple, northeast comer of cross-roads..... 143.2 

Willow Grove mill pond 72. 

Woodstown. Hill 2 miles southeast of. 149. 

Yorktown. Bench-mark on cedar, south of railroad and 100 yards west of 

railroad station 111.2 

Somerset County. 

Basking Ridge. Stone water-table, southwest comer of Presbyterian church... 838.5 

Bedminster. Stone step of post-office 177.0 

Bedminster. North branch at 130, 

Belle Mead. North rail of north track, crossiag north of railroad station 99.8 
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Somerset County—Oontinued. 

Bernardsyille. Bail at railroad station 368.2 

BlackwelFs Mills. Croas on boulder, southeast comer of roads on east side of 

river 44.9 

Blawenburgh. On slate slab in front of store 157.5 

Bloomington. Delaware and Baritan canal, below lock • 25.1 

Flagto¥m. South rail of South Branch railroad, at crossing 128.8 

Griggstown. Delaware and Raritan canal, below lock. 40.1^ 

Harlingen. Cross on stone inscribed with names of building committee, at 

west side of steps of Reformed church 94.8 

Highest point in county, summit of Mine mountain 837. ' 

Kingston. Delaware and Raritan canal, below lock 48.8 

Lamington. Stone at southwest comer of picket fence, just west of church.... 146.2 

Liberty Comer. Stone in wall in front of hotel, 2.7 feet from largest tree....... 245.3 

Martinsville. Cross on horse-block in front of house on northwest comer 315.7 

Middlebush. South rail at crossing near station 105.1 

Millstone. Cross on guard-stone at northwest comer of roads, opposite hoteL.. 45.4 

Millstone river, at Millstone 26. 

Montgomery. Cross on small culvert at northeast comer of cross-roads. 120.1 

Mount Horeb. U. S. Coast Survey station. 594. 

Neshanic Station. (South Branch railroad.) South rail at station 86.6 

Peapack. Top of coping at southwest comer of bridge by mill 242.0 

Pluckamin. Top of stone, southeast comer near yard fence.... •... 188.8 

Pluckamin. North branch of Raritan, at bridge north of. 106. 

Rocky HilL Summit near Ten-mile mn 821. 

Roycefield. North rail of South Branch railroad, at crossing by station 102.4 

Second Mountain, 2} miles northwest of Mount Horeb 668^ 

Sourland mountain. Summit oil 568. 

South Branch. Coping, end of northeast wing wall of bridge over river. 62.5 

South Branch. River at 54. 

Stoutsburgh. West rail at railroad station.. 177Ji 

Warrenville. Bench-mark on cedar, just north of school-house. 888.8 

Weston. Delaware and Raritan canal, below ten-mile lock. 82.5 

Woodfem station. North rail at railroad crossing.... 88.S 

Sussex Oounty. 

Augusta. East rail at crossing , 498U^ 

Allamuchy mountains, summit of .....1248. 

Bear ponds. 977. 

Beemerville. Cross on old foundation of wheelwright shop ,. 755.2 

Bevans. Stone sill of main entrance to hotel 499.0 

•Canistear, at comer 1061. 

Catfish pond «... 440. 

Cranberry reservoir 771. 

Creamery station. East rail at crossing, L. & H. R. R 581,0 

Culver's gap, summit of road in.. 915. 

Culver's pond. 848. 
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Soasex Oounty— Ckmtlnued. 

BayiB* pond 681. 

Decker pond 806. 

Dingman's ferry. Delaware river at 856. 

FlatbrookviUe. Delaware river at Decker's ferrj. 319. 

Franklin Furnace pond 580. 

Fredon. Bench-mark on walnut 30 yards northeast of comer. 653.8 

Glenwood. Bench-mark on maple near school-house..... 724.4 

Hamhorgh. East rail at crossing bj railroad station 421.9 

Hamburgh. Wallkill river at 402, 

Hamburgh mountains. Summit of. ......1496. 

Hewitt's pond, near Andover 573. 

Highest point in county, High Point, Kittatinny mountain. 1804. 

Highest point of the Highlands in New Jersey, 3 miles south of Vernon... .....1496. 

Hopewell, pond at .1060. 

Howell's pond, Pinkneyville 579. 

Hunt's pond 675. 

Huntsville. Bench-mark on elm at northeast comer near river. 582.6 

Iliflfs pond. 577. 

Kays. Rail at railroad station.... 512JS 

LakeMarda, near High Point 1570. 

Libertyville. Cross on stone at northeast comer of cross-roads .^.. 742.5 

Lincoln. Large flat rock opposite hotel.... 688.8 

Long pond, near Culver's gap 861. 

Long pond, near Andover 576. 

Maahipacong pond, on Kittatinny mountain ..1124. 

McAfee. West rail at railroad crossing 484.2 

Monroe. West rail of L. & H. R R. at crossing near station. 544.2 

Morris pond, near Sparta.... 929. 

Mount Salem. State line monument at road north of............ 872.0 

Mud pond, Hamburgh mountain... 1244. 

Mulford'i station. East rail of L. & H B. R. at crossing. 595.8 

Ogdensburgh. Rail at station. 664.2 

Ogdensburgh. Wallkill, 1 mile above. 567. 

Panther pond, south of Andover. 766. 

Papakating crossing. West rail of N. Y., S. & W. R. R. 895.9 

Pimple hills. Summit of. 1088. 

Plnmbsock. Pyramid-shaped stone, comer of fence just south of store 660.4 

Pochuck mountain. Summit of. 1176. 

Port Jervis. Delaware river at mouth of the Neversink river 409. 

Port Jervis turnpike. Summit of, on Kittatinny mountain 1530. 

Quarryville. East rail at railroad station 556.9 

Quick pond, foot of Kittatinny mountain 943. 

Bound ponJ, Kittatinny mountain. .........1359. 

Rutherford lake, or Sand pond, west of Coleville..... - 1300. 

Sand pond, south of McAfee. 1244. 

Smith's Ferry, Delaware river. 824» 

G 
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Suasex Oounty— Oontliiued. 
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StUUe pond. 687. 

Stillntet. ArrowOtaBOuthendof BtoplMding toPresb^Ierisnchiueh 44S.8 

Stookbolm Guard-sloae, oortbeast comer «£ J. M. Lewia' store S8&6 

SKxAhoKeummUofN Y.a&W R.R.we8tof. 1028. 

Sneker poad. 911. 

SwaHswood. CroM on Bttaw opposite conter to McDonald's «tor«_ 888.8 

Swartawood lake, surfoce of water.. 480. 

Tnnqoilitj Btation. East rail at crossing 688.0 

Turtle pond... 578. 

VeniOD Bolt in gu&rd<none,corneroffeaoe, east of Deotou's store 061.6 

Wallpack Centra, Arrow on<»aglotaeraterock, west side of crosB-roads. 4S23 

Wallpack Cmtra. Ddamra river, 2 mites nbove Buck bar ... 8S9. 

Washington, orHunt'sMiila Crow on atone in triangle of roads 8S1.8 

WawByanda. On irr^ular gneiss rock, eouthwest comer of bridge over raob, 

on road toOreeanood lake 1118.0 

Wawayanda lake „ 1180. 

WawaTanda moualain, sutnmit of, also the rommit of the Higblanda MBt. 

White lake. 674. 

WhiU^apond. 678. 

Wright's pond „ 748. 
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Union Ck>unty. 

3erkele7 Heights. Bail at croesing by railroad station 230.6 

•Graoford. Bail in front of station..... • 72.7 

Highest point in connty, Second mountain north of Feltville. 663. 

lijons Farms. Bock at east side of road, 4 feet from fence, near school-house.. 73.5 

Murray Hill. Stream at road, just nordi of railroad 225. 

New Providence. High guard-stone in front of hotel 217.3 

Plainfield. Center of door-sill, main entrance Second Presbyterian church..... 106.8 

Sayre Coast Survey station. Benedict's hill, northeast of Cranford 180. 

Scotch Plains. Bench-mark on elm, northeast comer of bridge by milL... 151.5 

'Springfield. Top of mile-etone, M. and £. turnpike 100.0 

Summit. Bail at station 887.0 

Union. Door-sill of church , .,„ 103.8 

'Washington Bock, near Plainfield, top of rock..... , 507. 

Westfield. Bail at station 127.8 

"Warren Ck)unty. 

Allamuchy. Comer of wall at west side of gate in front of white house.. 686.7 

Allamuchy pond 775. 

JLndersoD. Sill of front door of store opposite hotel..... • 451.9 

Asbnry. Crow's-foot on flat rock at junction of roads north of mill 348.8 

Asbury. Musconetcong river, below dam.... 311. 

Bald Pate. Upper Pohatoong mountains. 1192. 

fieatyeelown. Top of flat stone across lower end of drain opposite mill 485.6 

Seatyestown. Musconetcong river... , 461. 

Belvidere. Delaware river, head of rapids, 1} miles south of. 221. 

Belvidere. Delaware river, below rapids, 2 miles south ot 218. 

fielvidere. Delaware river at mouth of Bequest creek. , 229. 

jBlairstown. South rail at crossing near railroad station 851.8 

Blairstown. Paulin's Kill at 384. 

Broadway level of Morris canal 433.4 

firotsmanville. Delaware river at Walker's ferry. 296. 

<!alno. Bench-mark on elm at comer, just north of Mill brook.. • 859.7 

Calno. Delaware river, 1} miles above Depew island 306. 

Catfish pond. 1179. 

Oarpentersville. East railVit station 175.6 

Cedar lake... 881. 

Changewater. First stone in first course above ground at up-stream comer of 

south abutment of railroad bridge. 876.6 

•Changewater. Musconetcong river...... 361. 

Columbia. East rail at railroad crossing. 307.9 

•Columbia. Delaware river at mouth of Paulinas Kill 265. 

Columbia. Delaware river, 1} miles above 277. 

Danville. North end of door-sill of Presbyterian church... 524.7 

Delaware. Top of stone slab in front of gate of Presbyterian church. 288.4 

Delaware. Biver at Meyer's ferry 252. 

Donnfield. Bail at crossing west of station..... 814.0 
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Warren Ctounty— OontinuedL 

Glover's pond. 569. 

Green'ipond 899. 

Hainesburg. Bail at crooBing. 807^^ 

Hardwick church. Gaard-stone at north comer of graveyard. 877.8' 

HarmoDj. Summit of road between Upper and Lower Harmonj ...••.••• 568. 

Hazen. Bock at west side of flag-staff. 880J^- 

Highest point in countj, Eittatinnj mountain, one mile northeast of Water 

Gap 1685. 

Hope. Guard-stone, 5 feet from east end of north wing wall of bridge over 

Beaver brook 414J^' 

Hughesville. Musoonetcong river, just above. 195. 

Jacksonburgh. Cross on stone at comer 889. 

Jennj Jump mountains. Highest point ...1141. 

Johnsonburgh. Southwest comer of stone door-step of hoteL 578.8 

Ealarama. Bail at crossing 870. 

Earrsville. Stone door-sill of school-house 570.2' 

Enowlton. Cross on flagstone, entrance to basement of post-office 714.1 

Lopatcong. Morris canal, foot of plane No. 10, west.... 216.6- 

Lopatoong. Morris canal, above plane No. 10, west 261.8' 

Marble mountain 770. 

Marksborough. Comer of flange at bottom of cast-iron pillar of brick store... 505.7 

Martin's Creek station. Delaware river 186.7 

Millbrook. Bed stone by fence at east comer of cross-roads.. 652.7 

Montana. Top of monument at U. S. C. S. station 1240.0^^ 

Mount Hermon. Cross on boulder at southeast comer.. 492.8 

Mount Mohepinoke........ 1140. 

Mount No More. 1145. 

Paulina. Arrow on lowest stone step, outside of gate, 100 yards west of comer.. 849.0 

Petersburgh. Bench-mark on elm, 37 yards northeast of crow-roads. .• 707i2t 

Phillipsburgh. Delaware river at 156. 

Pohfttcong mountain. Summit 898. 

Polkville. Cross on stone near northeast comer of cross-roads 585.8 

Port Colden. Morris canal, above lock 516.9' 

Port Colden. Morris canal, above plane No. 6, west 567.1 

Port Murray. Morris canal, above plane No. 5, west 630.0 

Port Warren. Morris canal, above plane No. 9, west.....'......... 861.2 

Biegelsville. On southeast wing wall of bridge over the Musoonetcong 150.2 

BiegelBville. Delaware river at 129. 

Sand pond, near Warren and Sussex county line 973. 

Sazton's Falls. Morris canal, below lock 680.8 

Saxton's Falls. Morris canal, below lock No. 4, west 682.1 

Sazton's Falls. Morris canal, above lock No. 4, west. 639.4 

Scotfs mountain. Summit of. 1277. 

Shoemaker's Ferry. Delaware river at 800. 

Shuster's pond 488. 

Silver lake 419. 

Stewartsville. Morris canal, above plane No. 8, west 428.3' 
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Warren Ooxinty— Continued. 

^pringtown. Pohatoong creek at bridge. .« 192. 

Sonfish pond... 1875, 

To¥m8bur7. Lowest step in wall in front of house on south side of road be- 
tween the bridge and corner of road to ButtzTille. 492.0 

Townsbury. Pequest creek , 483. 

IJniontO¥m Cross on stone at forks of roads...... 376.0 

Upper Pobatcong mountain. Summit of..... ..1280. 

Vienna. At comer of road to Petersburgh 636. 

Walnut Valley. At cross-roads 345. 

Warrenyille On rock opposite opening of road to Saxton Falls 859.9 

Warrington. Rail at crossing 298.5 

Washington. Morris canal, above plane No. 7, west 506.8 

Water Gap. Delaware river opposite Water Gap House. .«.. 287. 

Water G^p. Brow of mountain on New Jersey side 1486. 

IVhite pond 449. 



ELEVATION OFJ VARIOUS TOPOGRAPHICAL FEATURES. 

Minisink Valley. 

This valley has the Delaware river as its main axis from Port 
Jervis to Delaware Water Gap. The river falls quite oniformly from 
409 feet elevation at the New York line, to 287 feet at the Water 
Gap. The valley lands rise generally to about 500 feet elevation. 

Kittatinny Mountain. 

The elevation of the crest line varies from a maximum of 1804 
feet at High Point to 915 feet at Culver's gap. The highest point 
on the Deokertown and Port Jervis turnpike is 1^530 ; just west of 
'Beemerville it is 1^650 ; one mile north of Sound pond, in Wallpaok 
township, it is 1,614; east of Catfish pond it is 1,575; Catfish Pond 
gap is 1,200, and about one mile ea9t of the Water Gap it is 1,635 
feet. The mountain traverses the State for a length of 40 miles 
with a width of from one to five miles. Together with Minisink 
valley it occupies an area of 135 square miles in New Jersey. 

Kittatinny Valley. 

The main, or lowest axis of this valley is 385 feet elevation at the 
New York state line, 501 feet at its highest, near Augusta, and 270 
:at the junction of the Paulinskill and Delaware near Columbia. 
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The flat or bottom lands of the valley, ooveriDg oonsiderable areas^ 
range from 400 to 600 feet elevation. The drowned lands of the 
Wallkill are at about 400 feet ; Vernon valley aboat the same ; Papa- 
kating valley, 420; Paulinskill meadows, near Newton, 660; Ger- 
many Flats, about 620 ; Peqnest meadows, 620 ; and the undulating 
valley lands in Warren county along the Delaware below Belvidere 
to Phillipeburgh, range from 300 to 400 feet. The slate and lime- 
stone hills and ridges rise on the northwestern side of the valley ta 
1,000 feet and upward ; on the southeast side they range from 700 to 
900 feet. The ruling elevations may be said to be from 400 to 60& 
feet for the plains and bottom lands of the valley, and from 800 ta 
1,000 feet for the hills and ridges. Probably 700 feet is not fiur from 
the average elevation of the whole valley. 

The width of the valley is 12 miles, with little variation ; it lies^ 
entirely within the State for 40 miles of its length and the eastern 
border oontinues within from Manunka Chunk to Phillipsbnrgh, Ifr 
miles farther. It comprises about 600 square miles of superficial 
area of the State. 

The Highlands. 

• 

This group of ridges and plateaus covers 900 square miles of the 
State, being about 60 miles in length, from northeast to southwest,, 
and from 9 to 18 miles in width. The maximum elevation is reached 
at a point about midway between Canistear and Vernon, 1,496 feet 
above sea-leveL The summit of Bearfort mountain, is 1,490, almost 
as high. Several points in the Wawayanda and Hamburgh moun- 
tains are over 1,400 feet. The summit of Sparta mountain, two miles 
southwest of Stockholm, is 1,406 ; but no points south and east of 
those above mentioned reach 1,400. There is a gradual descent from 
these elevations, toward the southeast border, where the Bamapa 
mountain reaches a maximum of 1,171 ; and also southwestward, the 
summit of Musconetcong mountain being 987, and its southwest end, 
near Delaware river, less than 800. Bowling Green mountain, near 
Milton, is 1,391 ; Hopatcong mountain, east of Lake Hopatcong,. 
ranges from 1,24S to about 1,000; Alamuche mountain, from 1,248 ta 
about 1,000; Schooley^s mountain, from 1,227 near Budd^s lake, to 
about 900 near the Central railroad in Hunterdon county. In War- 
ren county. Upper Pohatcong mountain ranges from 1,230 to about: 
800 ; Pohatcong mountain from 898 to about 700 ; Scott's mountain, 
from 1,277 to about 900. 
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Jenny Jamp mountain has an elevation of 1)141, and Poohaok 
mountain of 1,224. Both of these belong geologically with the 
Highlands bat are isolated from the main group. 

Of the ridges of Green Pond mountain conglomerate, Bearfort has 
a maximum of 1,490 and nowhere falls below 1,300 on the main-ridge 
summits; Eanouse mountain ranges from 1,196 to lees than 900; 
Green Pond mountain reaches 1,300, is mostly above 1,200, but falls 
southwest to about 900; Copperas mountain has a maximum of 1,261 
and is generally above 1,200. These ridges are notable for their level 
crests and extremely broken surfaces. 

The portion of the Highlands east of Bearfort and between the 
Pequannock river and the New York line, ranges from 1,242 to about 
900, not including a few lower peaks near Wanaque valley. 

East of Green Pond and Copperas mountains, between the Pequan- 
nock and Bockaway rivers, the summits range from 1,169 near Mar- 
cella, to about 800 ; there are a few lower, but many between 800 
and 1,100. The valleys of the Bockaway and its branches range 
between 500 and 700 feet in elevation. 

Between the Bockaway and Black or Lamingten rivers the maxi- 
mum elevation is 1,082 feet near Mount Freedom ; many summits 
range from 800 to 1,000, but along the southern border they fall off 
to 600 feet or less in elevation. 

Fox kill ranges from 1,035 to about 700, with a few lower summits 
along the southern border. 

Most of the Highlands valleys range between 500 and 800 feet in 
elevation. The lower portions of the Pohatcong, Musconetoong and 
Wanaque valleys are less than 500 feet. 

The average elevation above sea-level of the Highlands r^on, 
does not vary much from 1,000 feet The ridges and plateaus are 
from 500 to 1,000 feet higher than the adjacent valleys. 

Passaic Valley. 

There are large areas of flat bottom lands in this valley, covering 
in all some 60 square miles, which lie between 170 and 240 feet 
elevation. Nearly three-fourths of these flats lie between 170 and 
200 feet The whole area of the valley is about 200 square miles so 
that the flat portions comprise about one>third. A few of the higher 
hills, mostly trap rock, range between 400 and 500 feet, but by far 
the larger part of the upland of the valley is below 400. 
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"Watohunfir Mountains. 

The maTimnm elevation is High mountain, a peak of Preakneas 
mountain, north of Paterson, 879 feet above the sea. From this, 
Preaknees mountain ranges down to about 400 feet. Goffle moun- 
tain ranges from 621 to 400. Camp Gktw hill is 762. Between 
Paterson and Summit, Second mountain lies between 560 and 691 ; 
First mountain between 600 and 686. From Summit southwest, 
First mountain is between 460 and 639, and Second mountain between 
630 and 636. These ridges are remarkable for their continuous and 
nearly level crests. 

Palisades Mountain. 

The maximum elevation is 647 feet near Closter, thence the ridge 
descends quite uniformly to only about 40 feet elevation in the city 
of Bayonne. The highest point of the escarpment of the Palisades 
proper is 530 feet above the Hudson. 



Sourland Mountain. 

The summit is near the northeast end, 663 feet above tide. The 
mountain does not generally fall below 460 on its crest line. 



Oushetunk or Pickles Mountain. 

This horseshoe shaped ridge reaches 839 feet above tide and is 
mostly above 600. 

"West Hunterdon Plateau. 

The greatest elevation of this red sandstone plateau is 913 feet ; at 
Cberryville it is 706 and thence it &lls gently to about 600 feet near 
Delaware river. 

Rooky Hill. 

The greatest elevation is 416 feet, near Mount Rose. The ridge 
falls eastward near Millstone river to 274; is cut through to its base 
by the river and rises again on the east to 321. 



PHYSIOAL GEOGBAPHT. 106 



Haokensaok Valley. 



The main axis of this valley is 46 feet above tide at the New York 
dState line ; thenoe it falls to tide level at New Milfoid, and from 
Englewood and Haokensaok southwest is oooapied by a broad belt of 
tide-marsh about level with mean high tide. North of Paterson 
there is a district generally above 300 feet elevation, ranging upward 
to 610 feet; between Passaio river and Orange or First mountain 
there is a region mainly above 150 and partly as high as 300 feet; 
elsewhere the valley is below 200. 

Raritan Valley. 

The larger part of this valley is below 200 feet elevation. Along 
-the base of the Highlands, at Peapack and New Gtermantown, and 
between the Highlands and Cushetunk mountain, as well as along 
the eastern foot of the latter, there is some country which ranges from 
200 to 400 feet or over. 

Southern New Jersey. 

The highest point in all of southern New Jersey, is Crawford's 
hill, one of the Mount Pleasant hills, between Keyport and Holmdel, 
in Monmouth county, 391 feet above the sea. The Highlands of 
Navesink rise to 269, and the hills between Clarksburgh and Perrines- 
ville to 354. These three localities have considerable ground above 
200 feet elevation, but aside from these there are only about a dozen 
small gravel knolls which rise to 200 feet. Something over one-half 
of the whole area is below 100 feet. The main divide falls a little 
below 100 feet between the Bancocas and Mullica headwaters, and 
between Assanpink creek and Millstone river it is only 60 feet at the 
lowest. The average elevation of southern New Jersey is not far from 
100 feet. 

The Tidal Plain. 

The area of tide-marsh in the State, including creeks less than 100 
yards in width, is 296,500 acres. The included bays and creeks over 
100 yards wide cover 126,570 acres, making a total of about 660 
;Square miles for the whole tidal plain. The marsh corresponds in 
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elevation, generally, to the level of the highest tide, since when it 
oeases to be overflowed it ceases to receive sediment and increase in 
elevation. This level does not necessarily correspond with high- water 
level in the ocean, however, for high water in the bays is osoally much 
lower. The inlets are too contracted to allow the bays to fill up to the 
level of high water ontside, so high water inside of the beaches ranges 
from one to nearly two feet lower. It is not onnsoal, therefore, ta 
find the marsh more than a foot lower than mean high water in the 
ocean ontside. For the same reason the marsh is found to be low near 
the upland at the head of the long tidal creeks on Delaware bay shore. 

Where the marshes have been embanked and improved they have 
shmnk considerably. Instances have been noted where this e^rink- 
age or settlement amounts to three feet. 

In this connection, the following list of observed elevations of tide- 
marsh and of high, mean and low tides in the bays and creeks, will 
prove of interest. At Sandy Hook, the United States Coast and 
Oeodetic Survey has taken a series of observations, with a self-regis- 
tering tide-gauge, extending continuously from October 21st, 1875, 
to October 31st, 1881. The mean of all the readings of this series 
is taken as mean sea-level at this place and is the datum-plane (the 
zero) for all elevations. This series of observations makes the mean 
rise and fall of the tide at Sandy Hook 4.7 feet The gauge waa 
placed at the New Jersey Southern railroad wharf on the inner side 
of the Hook. 

The observations were made during the progress of the leveling 
operations of the Topographic Survey. Those marked U. S. 0. Sr 
are based on tidal observations made by the United States Coast Sur- 
vey and connected by these levels. They are most reliable. The 
others, on high water, are as accurate as they could be made without 
a series of observations to determine the mean high-water mark. It 
should be remarked that as the inlets are constantly changing their 
cross- sections, it is hardly probable that mean high water in the sev- 
eral bays rises to the same height two years in succession. 
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BleTatioiis of Tide-Marsh, Hiffh, Mean and Low Water 
Referred to Mean Tide at Sandy Hook. 





ELEVATIOh 


r IN FEET. 


LOCALITY. 


TIDK- 
MABSH. 


HIGH 
WATSB. 


MKAN 

TIDE. 


LOW 
WATBB. 


Sandy Hook, U. 8. C. S 




2.35 


0.00 


-2.35 


On Oven>eck creek. Nordhoff station. 


2.46 

2.77 
2.29 
2.58 




" " " Leonia stotion 




" " " opposite Palisades Park 




" " « north of Bidffefield. 


3.22 
2.60 


ve#9e9#9* 




Hackenmck river, at Hackensack 




Little Ferry 


2.60 
2.80 






One mile nouth of Little Ferry....«.t..«-T.**«*«f ...*t«t*.«.. 






Bellman's creek, at N. Y.. S. & W. railroad. 


2.70 






New rKirham..... ................... ................. ............ 


1.96 

2.73 

-0.90 

2.06 

3.28 
3.02 
3.08 
2.46 






Frie railroad, weet of tunnel. Jersey City.. ...••..-...... 








£ast of Harrison, near turnpike Tembanked) 


2.48 
2.56 






Waverly. half mile north of station. ***.t...t.... ..•«...... 




EluEabeth river, at Pennsylvania railroad 

Bahway river, at Bahway 

Woodbridire. at railroad, sooth of villaire-.. .............. 












Woodbridge creek, Woodbridge and Sewaren road 

Mouth of Cove's Mill creek, north bank of Baritan... 
Cheeseauakes creek, at railroad bridsre 














Perth Ambov. Lewis street 


2.40 






One-auarter mile northwest of Matawan 


2.84 
3.14 






Flat creek; road from Eeyport to Eeansburg 

Two fniles west of Port Monmouth 








2.76 
1.62 
1.76 






Bed Bank. Navesink river, 1884 








dajT-pit creek, Navesink river, 1884 
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ELEVATION IN FEET. 


LOCALITY. 


TIDI- 
MABSH. 


moR 

WATSE. 


XBur 
Tma. 


LOW 

WATER. 


Parker's creek, 1 mile north of Oceanport, 1884... 

MAnasouan river, north side .■.. 


1.91 
2.05 

1.40 
0.98 








0.67 
0.85 


••••••••• 




Hantoloking, on Bamegat bay.. ..« 

Bav Head. Bameirat bav 




Hetedeconk river, 1 mile east of Cedar bridge, range 
of tide about 0.70 ft 






Kettle creek, U. S. C. S.. eives ranare of tide. 0.47 








Toms river, U. S. C. S., observations of 1876, west of 
Island Heights 




0.89 
0.80 


0.62 


0.16 


Toms river, 1885. at villaire bridtre. 






Seaside Park, U. 8. C. S., 1876, ranee of tide, 0.88 








-Cedar creek, 1885, at shore road 




2.76 






Cedar creek, U. 8. C. 8. observations, 1874, range of 
tides. 0.75 








Waretown (Bamttnit bav) •• 




1.81 






Bameirafl End of Bav avenue 


1.40 






Bamegat Landing, on Double creek, range of tides, U. 
S. C. 8. observations. 1874, 0.75 




Bamegat inlet, range of tides in the bay, 2.04^ from U. 
S. C. S. observations. 1866 










Inside of Long Beach, 1 mile south of Bam^at inlet- 
Near Harvev Cedars. 


1.26 
1.65 
1.89 

1.94 














Near railroad at Cedar Bonnets 








Long Beach railroad draw-bridge, Manahawken bay... 

Near Long Beach railroad, west side of Manahawken 
bay 


0.94 




• •••••••« 


■vu>^ .••....■••••....•.•.•.....••......•........•..•....•......•..••« 

Dinner Point, U. S. C. 8., 1873, gives range of tide, 
2.21 feet 








Osborne's island, north side of Great bay 




1.59 
1.94 






-Great bay, mouth of Mullica river. 
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ELEVATION IN FEET. 


LOCALITY. 


TIDI- 
MABSH. 


HIGH 
WATER. 


MEAN 

TIDI. 


LOW 
WATXK. 


Willetf 8 house, north shore of Great bay, 1 mile hack 
from New inlet ^ » 


2.21 








Willett's house, from U. 8. C. 8. obeeryations of tides 
in Great bay. 1872. rComnare above for 1885) 


2.70 


1.00 


-0.70 


[For reason for this change of about -0.70 in height 
of high water, see maps showing changes at f ew 
inlet, in report for 1885.] 

Wharf at Bond's Long Beach house, range of tide 2.35 
feet, from U. 8. C. 8. observations. 1873 






Osweffo river, at Bridffenort. 1884 




1.42 

^ 1.45 
1.26 
1.80 
1.75 






Mullicft river, at Ijower Bank bridire. 1884............... 








Mnllioft river, at Gloucester landincr. 1884................. 








Port Benublic Naoote creek. 1884... 








Absecon creek, shore road. 1883 








Abeeoon bay. west side. 1883 , 


2.17 






Absecon inlet^ range of tide inside of beach, 3.95, from 
U. 8. C. 8. observations. 1872 








Atlantic City, draw-bridires • 


2.08 








Great Effsr Harbor bay. 8omerB Point. April, 1883 


2.01 
2.05 






Great Egg Harbor bay, 8omerB Point, 8eptember 8th, 
1885 








Great "Egg Harbor bay, mouth of Tuckahoe river 

Tnckahoe bridflre. 1884............. ......t.... 


2.36 
2.37 
2.46 

2.06 












End of shore road. Beeslev's noint. 1884 .................. 








Great Egg Harbor bay, mouth of Great Egg Harbor 
nver.. 








LAke's creek. Ensrlish creek road.. ............... ............ 


2.52 
2.84 
2.79 
2.40 
2.50 






Enirliflh creek, at Entrlish Creek villaflre....- 








Gibson's creek. Gibson's Landinir.. ............. ....••...•••. 


8.87 






Great IStnt Harbor river, mouth of Miry run..t..tttTTTT. 






Stedman's Landing, Estellville creek 






••..*•••• 
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ELEVATION IN FEET. 


LOCALITY. 


TIDI- 


BIOR 
WATia. 

1.01 
2.20 
2.00 


mAN 

Tina. 


LOW 
WATIB. 


South riyf^r. MayR Landinir and Kst^llville road ...... «t 












• 




Great lEitft Harbor river. Mayn Tiandinir... ••..••.... ...... 






Smbanked meadow. Mays LandiDir. 


(1^1) 

2.67 
2.66 
1.74 
2.40 






Corson's inlet • 








Sea Iflle City 




.•••••••• 




Ocean View, at Van Qilder's mill-pond. 1884. 




Jenkinff* sound. flhAlUhed lAndinff. 1884. 








Cape Hay Landing, 1884^ from a short series hj the 
U. 8. C. and Q. b 


2.06 


-0.16 


-2.36 


Fishine creek, Delaware bay shore. 1884 


2.69 
2.60 

(1^) 




Dyer's creek, bay shore road. 1884 ••• • 








Dennis creek lAndincr. embanked meadow, 1884,^.^^^.^. 


2.32 
8.26 
3.10 
1.96 


•••••••». 




Ma.npiMitown. Maorice Hver. 1884.. •• • «• 




Manantico creek. Millyllle and Port Ellixabeth road... 








Maurice riyer. Millyllle. ••• • 






Diyidimr creek. Port Norris road............................ 


1.16 
0.77 






Oranoken creek, Beayer Dams (yery low meadow)...... 

Cedar creek. CedaryilleM..... ..•• 




2.77 






Nantuxent Neck, ne^i* edire of upland. ........ ............ 


2.70 
2.37 

• 






Forteeaue road, near edire of npland 








Fortesque Beach, U. 8. C. 8. obseryations, 1880, giye 
as ranffe of tides 6.00 ft 








Sea Breeze, U. 8 C. 8. obeeryations, 1880, giye as range 
of tides 6.18 ft 










Sea Breeze road, near edire of upland. 


2.76 

3.40 

(-0.46) 

(0.39) 








Greenwich wharf, Cohansey creek 


3.40 






Buena Vista, embanked meadow 






Fairten (embanked meadow on Mill creek) 


ZM 
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LOCALITY. 



Cohansey creek, 1} miles below Bridgeton, embanked.. 

CohansejT creek, Bridgeton. 

Bajside 

Strathem's Neck^.... 



ELEVATION IN FEET. 



TIDK- 
1U.B8H. 



(-012) 



Strathem's Neck, embanked meadow.. 

Stow creek, 1 mile below Canton. 

Canton, embanked meadow 

Stow Neck 



Stow Neck, recently-embanked meadow 

AUowa/s Creek Neck, 8 miles below Hancock's Bridge^ 

Allowa/s creek, Hancock's Bridge. 

AUowa/s creek, Quinton 



One and a half miles west of Hancock's Bridge, em- 
banked 



One and a half miles northeast of £kinboroagh Point, 
embanked. 



Half mile west of Salem, embanked 

Salem creek, at Salem 

Salem creek, 2 miles below Sharpstown.. 

Baccoon creek, at Swedesboro ^. 

Timber creek, Westville 



3.71 
2.91 
1.04 
2.69 
0.42 
2.84 
(2.11) 
1.58 



HIGH 

WATU. 



Philadelnhia, Old Nayy Yard, U. S. C. Q. observations 
of 187o, compared hj bench-mark at Swanson and 
Beed streets. 



Bancocas creek, Moimt H0II7. 
Delaware river, Burlington.... 
Delaware river, Bordentown... 



-0.83 



-1.67 
-1.99 



3.30 
2.76 



UMAV 

TEDB. 



2.61 



1.92 
2.49 



3.30 
2.80 
3.06 
3.35 

2.67 
3.33 
3.80 
3.70 



LOW 
WATIB. 



-0.34 



-3.34 



Note. — ^When no other date is given, observations were made in 1885, 1886 and 
1887. 
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Elevations Alon^ River Ctourses. 

Delaware riyer at Port Jervis, month of Neversmk, 409 ; at 
fold. Pa., 386 ; at Dingman's, Pa., 366 ; at Flatbiookville, 319 ; at 
Water Gap, 287 ; at Colombia, 270 ; at Delaware, 262 ; at Bel videre^ 
229 : at Martin's Creek, 186 ; at Phillipeborg, 166 ; at Moaoonet- 
cong, 129 ; at Milford, N. J., 108 ; at Frenohtown, 101 ; at Byram, 
69 ; at Stookton, 62 ; at Washington's Crossing, 24 ; at Trenton, ; 
Trenton is the head of tide water and navigation. 

Passaic river at outlet of Great Swamp, above liillington, 221 ; 
at New Providence, 203; at Chatham, 177; at Pine Brook, 163; 
above Beatty's dam, Little Falls, 168 ; at foot of rapids, 118 ; at head 
of Passaic falls, 110 ; at foot of rapids, Paterson, 38 ; above Dundee 
dam, 27 ; at Passaic, ; the head of tide and of navigation is Passaic. 

Raritan river, at Badd's lake, the source, 933 ; at German Valley, 
630; at High Bridge, 230; at Clinton, 190; at Three Bridges, 90; 
at junction of North Branch, 48; at Bound Brook, 17; at New 
Brunswick is the head of tide and navigation. 
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DRAINAGE AREAS, FORESTED AREAS AND POPULATION (1880) OF 

STREAM BASINS. 



WALLKILL, TO STATE LINRf- 

Poohack creek, to State line. 

Wawa^anda lake. 

Papakating creek 

WaUkill to Franklin Furnace.... 



Morris pond , 

HACKEN8ACK RIVEE, TOTAL WATEBnSHED. 
Hackenaack above New Milford 



Hackenaack above Paacack creek. 



Hackenaack in New York.. 



Paacack creek.. 



Moaqoapeink creek 

PASSAIC BIYEB, TOTAL WATEB-SHED. 
PaMaic river above Dundee dam , 



Paasaic river above ttXls at Pateraon... 



Paasaio river above Little Falls... 



Passaic river in New York.. 



Second river. 



Third river. 



lADBIJB BIYXB, TOTAL WATSB-OOKD.. 



Saddle river in New York. 



Hobokus creek above Hohokus.... 



FOMFTOH BIYXB, TOTAL WATXB-SHBD. 



£ 



210.1 

53.7 

6.6 

62.2 

81.8 

1.5 

201.6 

114.8 

58.0 

64.1 

28.0 

7.0 

949.1 

822.4 

796.9 

772.9 

148.6 

17.2 

14.4 

60.7 

8.(^ 

15.7 

379.9 



I 



I 



PUliS 



tIneliid«sFochuck creek. • Percentace of portion lying within Kew Jeney. 

H 



20 
55 
64 
14 
51 
66 
•36 
•60 



•44 



10 

28 

•28 



34 
•69 



'B a 

M 9 



41 
25 
35 
58 
26 



216 



125 



152 



388 



85 



42 

1,400 

276 

122 

84 
59 
48 
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RAMAPO RIVER, TOTAL WATER-6HSD. 

Bamapo in New York 



WANAQUE RIVER, TOTAL WATER-6HED. 

Wanaque in New York. 

Greenwood lake^ total water-«hed... 
Qreenwood lake in New York. 



PEqUANNOGK RTVER , 

Pequannock above Maoopin intake...... 

Macopin lake 

Pequannock to Oak Bidge reservoir... , 

Stickle pond 

MoflSDoan's brook to Clinton reservoir., 



Hank's pond 

Cedar pond. 

Back-a-bear pond.. 
Danker pond. 



ROCKAWAY RTVER, TOTAL WATER-SHED. 

Bockaway above Boonton 

Stony brook n 

Shongampond 

Beaver brook 



Splitrock pond 

Qreen Pond brook.. 



Green Pond brook to Middle Forge.. 

Green pond to outlet 

Bockaway above Port Oram. ....•• 



a 



9 



160.7 

112.4 

109.6 

28.2 

28.0 

10.2 

84.8 

63.7 

2.5 

27.6 

1.7 

9.9 

.7 

1.0 

1.2 

2.7 

188.4 

118.2 

12.7 

2.9 

22.1 

5.8 

16.4 

10.1 

1.7 

29.9 



h 

04 <a 



4$ 



*72 



•88 



•81 



78 



I. 

•mm g 

04 7 



58 
52 
30 
22 
26 
22 
42 



50 



100 



100 

100 

100 

70 

80 

82 



65 



98 
87 



82 
90 



30 



15 
110 
113 



138 



5 
51 



42 



^ Feroentage of portion lying within New Jeney. 
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WHIFPANT BIYEB. 

Troy brook. 

Whippany above Morristown 

PASSAIC ABOVE CHATHAM. 

PaflBaic above Millington.. 

Passaic above Franklin 

ELIZABETH BIVSB TO LAKE UBSINO 

BAHWAT BIYEB. 

Bobinaon's branch 

Babway river above Bahwaj city 

West branch of Bahway above Orange reservoir.. 
BABITAN BIVEB 

80T7TH BIYEB. 

Manalapon brook to junction with Matchaponiz , 

Hatchaponix brook , 

LAWBENCE's BBOOK ABOYE WESTOir'S HILLS. 

BABITAK ABOYE KEW BBUMUWICK. 

Boond Brook, induding Qreen brook. 

Middle brook above Chimney rock 

MILLBTONE BIYEB. 

Beden's brook 

Stony brook 

Millstone above forks of Stony brook 

NOBTH BBANCH OF BABITAN.... 

Lamington or Black river 

Lamington above Pottersville... 



s 


o 


i. 


•P4 

a 

OS 

1 


f 

u 


Popolation 
square mile 


71.1 


36 


124 


16.2 


34 


87 


25.4 


55 


107 


99.8 


23 


121 


53.6 


26 


140 


9.2 






17.4 


13 


228 


83.3 


24 


388 


22.8 


22 


183 


41.0 


30 


350 


5.0 


44 


70 


1,105.3 


16 


105 


132.8 


25 


83 


42.2 


19 


84 


45.2 


14 


86 


45.0 


17 


59 


895^ 


13 


93 


61.5 


22 


330 


16.7 


24 


43 


285.7 


9 


78 


49.9 


11 


59 


64.8 


8 


79 


98.8 


12 


75 


191.6 


13 


72 


91.8 


14 


80 


33.0 
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BockawajT creek..... 

North Branch above forks of Lamington... 
North Branch above Peapack brook... 



SOUTH BRANCH OF BABTTAN... 



South Branch to Califon, 



South Branch and Turkey brook. 
Neshanic river 



Spmee run, indading Mulhockawajr creek... 
Bndd'slake. 



HAYXBUnL SIVEB. 



Swimming river above Bed Bank 

Hockhockflon brook above Tinton Falls.. 



8HBXWBBUBT BIVSB TO 8SABBIGHT BRIDGE.. 



WHALB POND BROOK.. 



DBALLAHE.. 



SHARK BIYXB, TO BRIDGE AT HEAD OF BAT. 



WRECK FOND. 



ICANASQUAN SIVEE 

Manasqnan above Upper Squan bridge.. 



METEDEOONK ABOVE BURR8VII«LE.. 



North Branch of Metedeoonk. 



Sonth Branch of Metedeoonk.. 

South Branch of Metedeoonk above Lakewood. 



TOMS SIVEE ABOVE VILLAGE BRIDGE.. 

Toms river above Bidgwaj branch. 
Toms river above Whitens bridge... 



J 

a 






89.4 
68.6 
29J 
276.6 
66.0 
11.8 
66.8 
41.2 
4.6 

96.0 
66.4 
11.7 
29.0 
6J 
6J 
16.9 
12.8 
80.6 
64.7 
78.9 
48iS 
29.6 
24.6 
163.8 
68.0 
46.0 



f 



pui<S 



12 
16 



13 



6 
16 
24 



mm 

"is 



11 

62 



86 



69 
29 



32 
68 



76 
94 



66 
79 



79 



81 
88 
62 



68 
61 



161 



162 

118 



82 
26 



18 
IT 
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BidgWBj branch. 
Union branch 



Horioon branch to Manchester pond. < 

Davenport branch to Van Schoick's mill. 



CKDAB CSEEK ABOVE VUiULOE.. 



Cedar creek to Doable Trouble. 



FORKED mVEB ABOVE VILLAOE. 



MILL CREEK ABOVE MAKAHAWKEN. 



WESTSCUNK CREEK ABOVE WEST CREEK BBSDQE., 



TUCKERTOH CREEK ABOVE TUCKERTOH. 



MULLICA RIVER.. 



Wading river 

East branch of Wading river.. 
West branch of Wading river. 



Hullica river above forks of and including Batsto 1 
river J 



Atsion and Mechescataozin to Batsto. 



Batsto river to Batsto. 



Nesoochague to Pleasant Mills. 

Hammonton brook to Pleasant Mills. 

ABSBCOK CREEK ABOVE ABSECOH 

7ATO0NO CREEK ABOVE 8TEELMANSVILLE. 

•GREAT EOO HARBOR RIVER , 

Great Egg Harbor river above Mays Landing. 
Great Egg Harbor river above We/moath ..... 



1 



c? 



f 



64.9 
30.0 
21.0 
34.0 
55.8 
44.8 
14.7 
19.7 
21.0 
11.9 
569.6 



Bass river above New Gretna road. 16.8 



188.9 
65.5 
92.1 

221.6 

73.2 

69.1 

35.0 

18.3 

18.3 

22.1 

337.7 

215.8 

192.0 



Great "Egs Harbor river above New Jersey Southern m ^^q 



99 



98 

97 

96 

93 

90 

95 

97 
98 
99 

88 



97 
81 
88 
88 



< 



II 

£7 



6 

5 

25 

22 

11 

7 
6 

7 

19 



8 
53 
21 
26 
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i 

£ 

s 


1 


Population per 
square mile. 


HoflDitality Branch 


60.6 
21.2 
22.6 
19.0 
lOi^ 
998 
60.2 

386.4 
18.8 
38.7 
38.7 

218.4 

114a 
53.1 

106.4 

46.8 

2,344.8 

51.6 

21.9 

113.6 
22.6 
44.4 
26.3 
44.4 
32.2 
13.1 






Babcock'fl creek. Mays Tiandintr..... ■■■•.##. Tt^.tt-rtttttrrvrr 


98 


12- 


DeeD mn to forkn t .»»».. TTtt»ftT»fr»f 




South river. Monroe fonre •••». •• 




Steohen's creek to EBtellville. 






TTTOITAHOB RTVER ,,,,...,..,,...,,,...,.. 


81 
96 
70 


15 


Tnckahoe river above Tackahoe. «••••• 


9> 


IfATTRTOie RTVRR. T.,,» *..*.* 


72' 


Bnckahntem creek......... ....■...•.•t....f**t.*..t*.**«t«««t*«t 




Mannmnflkin creek........ ■■■*....■..■«.•«•*•■•■«■■*•••. t.t***.* 


94 
79 
67 
66 


17" 


Manantico creek. .••■■••■......■•......•tt...t......t ••*•••*.••*. 


38 


MunrinA rivAr fthnvA MiUviIIa. - 


63 


MiMirinA rivAr above T^andiB avenue. .***«..*«..*..t«T 


65- 


Maurice river. Wrat branch to ^VMenhayHr, .*...*. 




C0HAN8EY CRESK 


20 
18 
30 
27 


140 


Cohanftev creek above Bridcreton....... ...... ............... 


64 


DELAWARE RIVER IN NEW JERSEY 


129' 


AlfTiO^yAVg OKEKK ABOYF HANCXXTK's BRTDQB. . ........ ..t. 


68 


AllowavB creek above Allowav.. 




fliAI/MM CRKKK........... 


10 
8 
14 
18 
12 
12 


123- 


8alexn creek above Sharotown... • 


112 


OLDMAlf's CREXK 


52: 


Oldman's creek above Auburn • 


46- 


RACCOON CRKBK 


91 


Raccoon creek above Swedeeboro • 


6& 


Raccoon creek above MuUica HilL 
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UAJSTTUA. CBXEK., 



Mantua creek above Berkeley. 



BIO TDCBBR CREEK. 



North branch of Big Timber creek., 

South branch of Big Timber creek... 

cooper's creek • 



Cooper's creek, soath branch. 
Cooper's creek, north branch. 



South branch of Penaanken. . 
North branch of Penaanken.. 



BAKCOCAS CREEK. 



South branch of Ranoocas. 



Haynee creek 

South branch above Vincentown.. 



North branch of Bancocas. 



North branch to New Lisbon.. 



Mt. Misery brook to New Lisbon. 



A8BI8CUHK CREEK.. 



black's CREEK TO MANSFIELD SQUARE POND 



OBOBBWICKS CREEK. 



Crosswicks creek to Walnford.. 



Doctor's creek to Yardville.. 



Doctor's creek to Allentown.. 




45 



17.1 

341.4 

167.1 

77.1 

68.3 

143.7 

31.2 

76.1 

45.3 



20.7 



139.2 
79.9 
26.7 
17.3 



Back creek to Lowrj's poncL I 8.0| 



7 
61 
67 



106 
83 
83 
68 
62 

208 
62 
66 

109 

118 
71 
68 
40 



76 



20 



62 



68 



62 
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A88ANPINK CBEEK. 



Aflsanpink to Lawrence station. 
Miry ran 

JACOB'S CBSEK 



▲LEZ80GEEN ORWEK. 



WICKECHBOKE CBEEK^. 



LOOKATONO CREEK 



NICHISAKAWICK CBEEK. 



HABIHOKAKE CBEEK. 



HAKIBOKAKE CBEEK. 



MT7SG0NETC0NO BIVEB. 



Musconetcong above Hackett8to¥m... 
Musconetoong above Saxton Falls .. 
Musconetcong above New Hampton. 
Musconetcong above Warren Mills.. 
Lubber's run 



Lake Hopatcong. 



POHATCONO CBEEK.. 



IX)PATC0NO CBEEK. 



PSqUBBT BIYEB. •••• ••• 

Pequest at Townsbury... 

Pequest at Tranquility. 

Beaver brook 

Beaver brook at Hope. 

PAULINBKILL 

Paulinskill at Balesville.... 



i 



a 

s 



f 



89.6 
34.7 
13.0 
13.3 
14.9 
26.9 
23.8 
10.6 
10.1 
17.4 

167.6 
74.6 
68.0 

122.4 

149.9 
24.1 
26.4 
66.2 
13.6 

168^ 

83.4 

34.8 

37.1 

9.4 

177.4 
66.3 



9 



8- 






9 
18 
13 
16 
13 
13 
16 
89 



87 
94 
19 



263 



72 
60 
67 
46 
46 
46 
48 
71 



16 

ao 

129 



18 


68 






18 


47 


27 


64 
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Swartswood lake. 



Colyer's pond... 
Long pond. 



FLAT BBOOK. 



Big Flat brook to Forks.... 
Little Flat brook to Forks.. 



^Delaware at Port Jerris. 



Delaware below mouth of Neyeraink. 



Delaware at Water Gap^ aboTe Broadhead's creek.. 

Delaware at Belyidere, below Peqaest 

Delaware at Easton, above Lehigh riyer 

Delaware at Easton, below Lehigh river 

Delaware at Ball's Falls 



Delaware at Lambertyille. 



Delaware at Scadder's Falls.. 
Delaware at Trenton 



Delaware at Philadelphia. 

Delaware below mouth of SchujlkilL. 



i 



£ 



f 



i 



PL4<S 



16.3 
6.8 
2.6 
66.7 
33.0 
16.6 

3,262 
3,600 
4,020 
4,708 
4,880 
6,212 
6,760 
6,820 
6,804 
6,916 
8,186 
10,100 



22 

83 
80 
64 



I 



©•s 
ji 



83 
80 
30 
21 



•These Areas of the Delaware watershed are taken fh>in Prof. Qeo. F. Swain's report In Vol- 
tune 16, Tenth Censiu, and appear to be as nearly correct as existing sonrejs will admit ot 



122 GEOLOGICAL SURYET OF NEW JERSEY. 



SURFACE AREAS AND TRIBUTARY DRAINAGE AREAS OF LAKES 

AND PONDS. 

Area Of Water Drainage 
▲TLAsnc OOUHTT. Surlkoe— Acrea. BqxiareMileL 

Bargmintown, lower pond 73 20.66 

Bargaintown, upper pond 57 11.77 

Gloaceater lake. 85 23.58 

Mays Landing mill-pond 333 215.8 

Pleasant Mills, south pond 51 

Weymouth mill-pond. 205 192 

BEROEN COUNTY. 

Franklin lake....- 89 2.41 

Botten pond. 25 1.06 

BURLINOTOK C0X7NTT. 

Atsion mill-pond 77 43.71* 

Batsto, east pond. 89 69.7 

Brown's Mills pond 45 27.03 

Hanover Furnace pond... 103 13J2 

Harrisville mill-pond. 101 155 

CUMBSKLAKD COUNTY. 

Bridgeton mill-pond. 85 45.8 

MUWiUe mill pond 926 218.4 

Willow Grove mill-pond 118 



COUNTY. 

Orange reservoir 64 4.80 

OLOUClfiBTXB COUNTY. 

Clayton mill-pond 69 7.84 

Malaga Furnace pond. 92 27.8& 

I 

lODDLBBEZ C0X7NTY. 

Weston's Mills pond 64 45 

MONMOUTH COUNTY. 

Como lake 60 * 1.2^ 

Deal lake 144 6.1fr 

Silver lake. 14 .2^ 

Spring lake 18 .30 

Sunset lake 18 

Takanaasee lake (Whale pond) 29 5.1 

Wesley lake.. 18 r 

•Includes 18.02 from Mechescatauxln by a canal. 
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DeDCuarkpond....- 172 

Dixon'a pond. n 36 

Dorliun pond ^ 



Green pond... 

Hopatcong lake %i4A 

Middle Forge pond B6 

MooMbuk poad. 21 

Pelenburg mill-pond - 63 

Bhongum pood.. 70 

Bplitrock pond. ; 316 



OCBAK COUVTY. 

Cknn^o lake (Lakewood) 97 

Cook's pond 22 

Little Silver lake... 18 

Hunhawken mill-pond B8 

Old Sam'i pond 28 

Twilight lak« 21 

PUUIO OOVSTT. 

Bock-a-bear pond 59 

Cedar pond, recently 'enlarged 218 

CbarlotCesburgb mill-pond 42 

Clinton reeervotr — Newark water works. *2S 

Dnnker pond IT 

Dondee lake^ 224 

Oreenwood lake (total arM). 1,920 

Hantspond. 76 

Macopinlake. 299 

Mod pond.. 28 

Negro pond,... TO 

Oak Bidge reservoir — Newark i*ateriroiks 38S 

Pompton lake^ 198 

Bheppard's pond • • 97 

Tico'B p(»d 20 

SU.E1I COUHTY. 

Alknny miU pond. 122 

■UWEX OOUXTT. 



Bockmira pond. 

Catflik pond (near StUlwalw)... 
Ctta^MOTj rcwrrolr. 
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AreAofWftter Drainage 
BorflMse— Acrea. Square Miles. 

Oolyer^s pond.... 486 6.8 

Dayia pond 14 .51 

Decker pond (Pochack moantain) • 76 .38 

Franklin Furnace pond 65 31.3 

Hewitt's pond 35 5.15 

Hopewell Furnace pond 24 1.01 

Howell's pond 26 .21 

Hunt's pond 37 2.12 

niflfspond 36 3.38 

Lane's pond, or Grinnell lake 67 1.15 

Little pond (Swartswood) 100 3.11 

Long pond (near Culver's gap) 299 2.5 

Long pond (near Andover) 117 4.76 

Long pond (Kittatinnj mountain) 13 .46 

Losee pond 137 

Marcialake 23 .14 

Mashipacong pond 46 .77 

Morris pond. 136 1.5 

Mud pond (Hamburg mountain) 28 .36 

Panther pond 41 .47 

Quick pond 43 .50 

Boepond 23 

Bound pond (EitUtinnj mountain) 33 .29 

Butherford lake 65 .65 

-Sand pond (Hamburg mountain) 32 .48 

8tagpond« 23 .80 

Stanhope reservoir 339 4.9 

Stickle pond 35 .87 

Sucker pond , 95 1.15 

Swartswood kke. 505 16.3 

Turtle pond... 13 .10 

Waterloo pond 68 

Wawayanda lake. 240 6.5 

White lake 17 

White's pond 11 

Wright's pond.. 31 3.36 

WABBEN C0U17TY. 

Allamuchj pond 56 1.80 

Catfish pond 31 .65 

Cedar lake (near Blairstown) 27 1.25 

Glover's pond 13 .28 

Green's pond 117 5.15 

Sand pond 14 .69 

Sbuster pond 14 .64 

Silver kke. 35 3.37 

^Sunfish pond. 41 .31 

White pond 67 .67 
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AREAS OF TIDAL WATERS. 

AcroB. 

Hudson riyer and New York bay, in New Jersey 12,048 

Newark bay. 6,126 

Baritan bay, in New Jersey 86,274 

Navesink river. Highlands to Seabright and Bed Bank. 2,602 

Shrewsbury riyer above Seabright bridge. 2,202 

Shark river bay 1,018 

Manasquan river. 1,216 

Bamegat bay. Bay Head to Cedar Bonnets 46,289 

Little Egg Harbor bay, Cedar Bonnets to Little Egg Harbor light 20,103 

Great bay 11,347 

Little and Grassy bays 2,969 

Reed's bay 2,602 

Absecon bay 1,440* 

Lake's bay 1,792 

ScolFsbay 627 

Great Egg Harbor bay, not including Peck's bay 4^832 

Lndlam'sbay. 960 

Great sound. 1,642 

Jenkins* sound and Genesis bay 780 

Delairare bay in New Jersey, below Cohansey light 207,448- 
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YIELD OF STREAMS. 

The following are estimates based on many observations. The 
figures are for natural flow, not interfered with by diversion or hold- 
ing of water back in ponds. 



NAMB OF STREAM. 



Delaware at Trenton. 

Delaware at Phillipsbargh..., 
Delaware at Water Gap....... 

Delaware at Port Jeryis 

Paalinskill 

Pequest 

Mosconetoong 

Wallkill at State line. 

Hackenaack at New Milford. 

Hackenaack at month 

Passaic at mouth 

Passaic at Dundee 

Passaic at Paterson 

Passaic at Little Falls 

Passaic at Chatham 

Pompton..... 

Bamapo 

Wanaque. 

Peqnannock 

Bockaway 



YIELD IN MILLION GAL- 
LONS EACH 24 HOUB& 



QBBATBT. 


LEAST. 


a 167,225 


880 


120,000 


600 


105,000 


494 


81,000 


485 


2,630 


14 


1,290 


11 


1,260 


15 


1,240 


14 


2,900 


14 


5,000 


80 


11,000 


100 


10,950 


88 


10,950 


86 


10,950 


85 


2,580 


9 


9,700 


37 

• 


4,100 


14 


2,800 


9 


2,200 


7 


8,400 


19 



a To be read one hundred aixty-oeyen thousand two hundred and twenty-flye 
gallons. 



8,161 

5,758 

4,744 

3,887 

906 

184 

184 

182 

118 

206 

963 

834 

809 

785 

101 

418 

186 

117 

99 

157 
million 
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NAME OF STRBAM. 



Bockawaj at Boonton. 

Whippanj 

Saddle river 



Eliaabeth river at Pennsylyania railroad. 

Bahwaj , 

Baritan 



Baritan at New Bronflwick. 



South river. 
Mlllfltone.... 



North Branch of Baritan. 
Soath Branch of Baritan.. 



Swimming river at Bed Bank.. 

Manaaqoan inlet 

Metedeoonk at Bomville 



Metedeoonk, north branch.. 
Toms river.. 



MnlliQit, 



Great Egg Harbor. 

Great Egg Harbor at Mays Landing. 
Maurice , 



Maurice at Millville.. 



Cohanaey 
Banoocas.. 



Banoocas, north branch.. 
Banoocasy south branch.. 
CroBSwicks 



YIELD IN MILUON GAL- 
LONS EACH 24 HOURS. 



OBBATEST. 



2,950 

1,800 
1,500 



2,000 
27,500 
25,000 
2,100 
7,000 
6,200 
8,900 



2,640 

7,000 

4,400 

8,080 

5000 

3,100 

1,350 

4,500 

1,860 

2,150 

1,980 



LBAST. 



16 

10 
6 
2 
8 

93 
81 
16 
24 
17 
25 
11 



12 
7 

27 
96 
57 
86 
65 
37 
18 
58 
24 
28 
24 



▲VBBAOI. 



187 

72 

62 

20 

85 

1,138 

922 

167 

294 

198 

285 

68 

84 

77 

45 

170 

593 

851 

224 

401 

227 

98 

385 

142 

164 

187 
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TIDE TABLE. 

High Water Later 

than Governor's Island. 

Houn. Minntefl. 

The Battery, New York City 5 

Jersey City Ferry, N. J 8 

Pftyonia Ferry, Twenty-third street, New 

York City 9 

Weehawken, N. J 20 

Ninety-sixth street, New York City 26 

Edgewater, N. J 84 

One Hundred and Thirty-first street, New 

York City 36 

Fort Lee Pier Sooth, N. J 87 

Fort Washington Point, N. Y 88 

Tubby Hook, N. Y 39 

Spayten Dnyvil, N. Y 41 

Hoyler's Landing, N. J 66 

Yonkers, N. Y 67 

High Water Later 

than Sandy Hook. 

Hours. Minutes. 

Elizabethport^ 67 

Passaic light 1 12 

Newark 1 32 

New Brunswick, Baritan river 64 

South Amboy 13 

Keyport 10 

Port Monmouth. 6 

Sandy Hook, Horseshoe 

Seabright 16 

Long Branch. 10 

Asbory Park 18 

Sea Girt 16 

High Water Later 

than Bamegat Inlet. 

Hours. Minutes. 

Bamegat inlet ••..•• 

KeUle creek 4 49 

Toms river... 2 68 

Cedar creek 1 29 

Little Egg Harbor bay. /. 1 81 

Great bay 41 



Range of Tide in Feet 


Mean. 


Spring. 


Neap^ 


4.4 


6.8 


3.4 


4.4 


6.3 


8.4 


4.4 


6.3 


8.4 


4.2 


51 


3.8 


4.2 


6.1 


8.8 


4.2 


6.1 


3.3 


4.2 


6.1 


8.3 


4.1 


6.0 


'3.2 


4.1 


6.0 


8.^ 


4.0 


4.8 


3.1 


4.0 


4.8 


8.1 


8.9 


4.7 


8.0 


3.8 


4.6 


8.0 



4.6 


6.6 


8.0 


4.7 


6.7 


8.7 


6.0 


6.0 


8.9 


6.8 


8.2 


6.3 


6.4 


6.6 


4.2 


6.6 


6.8 


4.4 


4.8 


6.8 


3.7 


4.6 


6.7 


8.6 


4.0 


4.8 


8.1 


4.4 


6.3 


8.4 


4.2 


6.0 


8.2 


4.0 


4.8 


ai 



2.2 


2.6 


1.7 


0.6 


0.7 


0.4 


0.7 


0.8 


0.6 


1.0 


1.2 


0.8 


2.3 


2.8 


1.8 


2.8 


8.4 


2^ 
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High Wftter Later 
than Sand J Hook. 

Houn. Minutefl. 

New inlet. 19 

Atlantic City 19 

Abeeconbaj 2 81 

Oreat Egg Harbor inlet 15 

Ck>rBon inlet 13 

Townsend inlet 10 

Hereford inlet 7 

Ck>ld Spring inlet 5 

Cape May 51 

Marcy's Landing 1 9 

Maurice River light. 1 44 

Egg Island light 1 39 

Fortesque Beach 1 45 

Ben Davis Point. 2 

High Water Earlier 

than Philadelphia. 

Hours. Minutes. 

Cohansey light, N. J 4 4 

Bombay Hook light, Del 3 25 

Delaware City, Del 2 39 

New Castle, Del 1 46 

Christiana light, Del 1 45 

Cherry Island light, Del 1 44 

Marcus Hook, Pa. 1 4 

Chester, Pa. 53 

Billingsport, N. J 35 

Fort Mifflin, Pa. 81 

Gibson Point, Schuylkill river. Pa. 25 

Wire Bridge, Schuylkill river, Pa. 16 

League Island Navy Yard, Pa 10 

Gloucester, N. J 7 

Philadelphia (Washington street). Pa 

High Water Later 

than Philadelphia. 

Houn. Minutes. 

Philadelphia (Walnut street). Pa 8 

Camden (Cooper's Point), N. J 9 

Philadelphia (Allegheny avenue). Pa 22 

Bridesburg, Pa 28 

Burlington, N. J 1 39 

Bordentown, N. J 2 43 

Trenton. N. J 3 8 

I 



Range of Tide In Feet. 


Mean. 


Spring. 


Neap. 


3.5 


4.2 


2.7 


4.2 


5.0 


3.2 


3.9 


4.7 


3.0 


4.3 


5.2 


3.4 


4.3 


5.2 


3.4 


4.2 


5.0 


8.2 


4.3 


5.2 


3.4 


4.4 


5.3 


3.4 


4.6 


5.6 


3.6 


5.0 


6.0 


3.9 


5.7 


6.8 


4.4 


6.0 


7.2 


4.6 


5.8 


7.0 


4.5 


6.3 


7.6 


4.9 



65 


7.5 


5.4 


6.1 


7.1 


5.1 


6.3 


7.3 


5.2 


6.5 


7.5 


5.4 


6.2 


7.2 


5.1 


6.0 


6.9 


5.0 


6.2 


7.2 


5.1 


6.3 


7.3 


5.2 


6.2 


7.2 


5.1 


6.1 


7.1 


5.1 


6.1 


7.1 


5.1 


6.1 


7.1 


5.1 


6.1 


7.1 


5.1 


6.3 


7.3 


5.2 


6.4 


7.4 


5.4 



6.0 


6.9 


5.0 


5.8 


6.7 


4.8 


5.5 


6.3 


4.6 


5.2 


6.1 


4.3 


5.7 


6.6 


4.7 


5.1 


5.9 


4.2 


4.1 


4.8 


3.4 
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The movement of the tidal wave, as shown by the above figoresy is 
interesting. The whole distance from Governor's Island to Albany, 
up the Hudson river, amounting to 146 miles, is oovered in 9 hoars 
and 45 minutes, while up the Delaware, from the Capes to Trenton, 
130 miles, is traversed by high water in 8 hours and 32 minutes. 
The rate for each river is very close to 15^ miles per hour, but this is 
a mere coincidence, as the rate up the Hudson is comparatively uni- 
form, while up the Delaware there is a considerable variation. Thus, 
from Governor's Island to Rondout, a distance of 92 miles, the rate 
in Hudson river is very uniform at 20 miles per hour, as shown by 
several stations. From Rondout to Catskill, 21 miles, it is 12 miles 
per hour, and from Catskill to Albany, 33 miles, 10 miles per hour, 
showing a uniform decrease as the river becomes shoaler. 

Up the Delaware the tidal wave travels from Cape May to Ben 
Davis Point, 30 miles, at the rate of 26 miles per hour. From 
Cohansey light to Delaware City, 21 miles, the rate is 15 miles per 
hour ; from Delaware City to Christiana light, near Wilmington, the 
rate for 10 miles is 11 miles per hour; from Christiana light to 
Chester, 12 miles, it is 14 miles per hour, while from Chester to 
Philadelphia, 16 miles, it is 16 miles per hour. From Philadelphia 
to Burlington, 21 miles, the rate is 14 miles per hour, while from 
Burlington to Trenton, 14 miles, it is 10 miles per hour. The tide 
moves up Raritan river from Amboy to New Brunswick, 12 miles, 
at the rate of 18 miles per hour ; from Elizabethport, up Newark 
bay, to Passaic light, it is 18 miles per hour, and from Passaic light, 
up Passaic river, to Newark, 18 miles per hour. 

In Barnegat bay high water travels from Bamegat inlet up to 
Kettle creek, near the head of the bay, a distance of 19 miles, at the 
rate of 4 miles per hour. From the inlet to Toms river, 16 miles, 
the rate is 5 miles per hour, while from the inlet to Cedar creek, 9 
miles, it is 6 miles per hour. The depth of water in the bay is about 
5 feet average. In general the rate varies with the depth, other 
things being equal. 
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POLITICAL DIVISIONS AND AREAS. 
East and West New Jersey. 

The earliest division of New Jersey was into East and West Jersey. 
Oharles II. granted New England and the country westward to the 
Delaware river to James, Duke of York, March 12tb, 1663-64. The 
Duke of York transferred New Jersey to John, Lord Berkeley, and 
Sir George Carteret the following 24th day of June. They held and 
governed it until the 29th of July, 1674, when the Duke of York, 
in a second grant, deeded to Carteret all of the province north of a line 
drawn from ^' a certain creek called Barnegatt, being about the middle 
between Sandy Point and Cape May, '*''*' "^^ to a certain creek in 
Delaware river, next adjoining to and below a certain creek in Dela- 
ware river called Renkokus Kill." "*" The division into East and 
West Jersey, however, was finally made by the Quintipartite Deed of 
July Ist, 1676, " between Sir Greorge Carteret, of Saltreene, in the 
county of Devon, knight and baronet, and one of his Majesty's most 
honorable Privy Council, of the first part ; William Penn, of Rich- 
man's worth, in the county of Hertford, Esq., of the second part ; 
Gawn Lawry of London, merchant, of the third part ; Nicholas 
Lucas of Hertford, in the county of Hertford, malster, of the fourth 
part ; and Edward Billinge of Wistminster, in the county of Mid- 
dlesex, gent, of the fifth part." f 

The last four parties held the undivided moiety or half part which 
had been transferred by Lord Berkeley. No mention is here made 
of the second grant of the Duke of York to Carteret. This quin- 
tipartite deed gives to Carteret all east of a straight line to be drawn 
from the most northerly point of the Duke of York's grant, here 
agreed to be called the north partition point, '^ unto the most south- 
wardly point of the east side of Little Egg Harbour," which was 
agreed to be called the south partition point. His part was to 
be known as East New Jersey and the part west of this line was 
deeded to the other four parties, and was to be known as West New 
Jersey. The uncertainty as to what point on the Delaware was 
intended by the Duke of York to be the northernmost point led, 
to disputes as to the north line of the province, which were finally 

* Learning & Spicer, p. 47. t Id., p. 61. 
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settled by the oommisdoii of 1767 agreeing upon the forks of the- 
Mahackamaok or Navesink river as the point, so there were con- 
troversies as to this line, which were settled by the adoption of Law* 
rence's line, run in 1 743, bat in this case the northernmost point was* 
taken to be at Cochecton^ in latitude 41 deg. 40 min. A line had* 
been run in 1687, by George Keith, however, which, althoogh it was- 
not accepted by the proprietors, was agreed on as the line by Grov- 
emor Daniel Coze, of West Jersey, and Governort Robert Barday, or 
East Jersey, in 1688. While this agreement had no effect on the- 
claims of the respective proprietors, it did give this line prominence 
as a political division, and it is to-day represented in the boundaries 
of ten counties. It ran from the north side of Little 'Egg Harbor 
inlet in a straight line to where the present line between Hunterdon 
and Somerset counties strikes the South Branch of the Raritan river,, 
at Three Bridges ; thence along the present line between said counties 
to Lamington river (this line then following the rear of the planta- 
tions along the Raritan) ; thence up said river to Allamatonk falls p 
thence straight to the nearest point of the Passaic river, as the line 
between Somerset and Morris counties now runs. From here it fol- 
lowed down the Passaic and up the Pequannock to latitude 41 degrees^ 
thence due east to the partition point between New Jersey and New 
York, on Hudson river. The whole area of the State, excluding the* 
waters of Raritan and Delaware bays, being 7,796 square miles, thi» 
division would have given East Jersey but 2,392 square miles and 
West Jersey 5,403 equare miles. The line finally adopted was ran 
by John Lawrence, in 1743, as nearly straight as the rough compass- 
and chain survey of that time would admit of, from the north side- 
of Little Egg Harbor inlet to Cochecton, crossing the Delaware river 
about one and one-half miles below Dingman's Ferry. This gave to^ 
East Jersey 3,073 square miles and to Weat Jersey 4,722 square miles*- 
This line has only been preserved as a political division in the bound- 
aries of six townships of Sussex county. The governments of East- 
and West Jersey having been surrendered in 1702, and the two divis- 
ions united under one government, this became merely a property line^ 
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The Formation of Ootintles. 

Under the government of the proprietors of East Jersey a law was 
fMMsed by the General Assembly m 1682^ creating the four counties 
of Bergen, Essex, Middlesex and Monmoath."^ In 1688 Somerset 
-oonnty was formed from a part of Middlesex.f 

In West Jersey, Cape May coanty was erected in 16864 ^"^^ t^ 
•states that the province had formerly been divided into three counties, 
but they could not have been very well defined. In 1692 the bounds 
between Burlington and Gloucester were defined, § but this law was 
repealed the following year, and the boundary must have been left 
•^quite indefinite. 

In 1694 laws were passed fixing the boundaries of Burlington, 
<31oucester and Salem counties a few miles back from Delaware river 
only, leaving everythiug indefinite in the interior. 

In 1709 an act was passed defining the boundaries of all the coun- 
ties in the province of New Jersey. The counties named in this act 
were Bergen, Essex, Somerset, Middlesex, Monmouth, Burlington, 
^Gloucester, Salem and Cape May. Most of the lines then established 
still remain county lines. 

In 1713 all of the northern part of the province not contained in 
the above-mentioned counties^ was erected into the county of Hunter- 
-don. From this time the several counties b^an to assume their present 
fihape. Hunterdon was reduced to its present form by the setting off 
of Morris county, in 1738-9. Somerset and Middlesex have been but 
little changed since 1713-14, and in the same year Monmouth was 
made to include what is now Monmouth and Ocean counties. Cum- 
berland was set off from Salem in 1748, the latter county remaining 
• otherwise as created in 1709. Sussex county was formed, containing 
what is now Sussex and Warren, in 1753. Warren was erected in 
1824, Passaic and Atlantic in 1837, Mercer in 1838, Hudson in 1840, 
-Camden in 1844, from Gloucester ; Ocean in 1850, from Monmouth ; 
'Union in 1857, from Essex. There are at present twenty-one counties. 

The General Assembly of East Jersey, in 1693, pass^ a law divid- 
ing the several counties into townships, as follows : || Bergen into 
•Hacksack and Bergen ; Essex into Acquickanick and New Barbadoes, 
JNTewark and Eh'zabethtown ; Middlesex into Woodbridge, Perth 



* LeamlDg & Spicer, p. 229. 
t Id., p. 306. t Id 1 1 



X Id., p. 507. i Id., p. 513. || Id., p. 328. 
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Amboy and Piscataway ; Monmoath into Middletown, Shrewabury 
and Freehold. Somerset was not sabdivided. We have few records 
of the erection of townships in West Jersey, bat an act of 1701 * 
mentions in Burlington ooanty, Hopewell, Maidenhead, Nottingham^ 
Chesterfield, Mansfield, Springfield, Northampton, BarliDgton,Wellin- 
borongh, Chester, Eversham ; in Gloaoester ooanty, Waterford, New- 
ton, Gloucester, Deptford, Greenwich, Egg Harboor ; in Salem ooanty^ 
the precincts of Salem, Elsinboroagh, Penn's Neck, Maneton (Man- 
nington), AUoways Creek, '^ the apper side of Cohansey creek,'' and 
Fairfield. None are mentioned in Cape May county. From this 
beginning the number of townships has steadily increased, until now 
it has reached 247. These townships range in size from 136 square 
miles, the area of Galloway township, Atlantic county, to lees than 
one square mile. 



The following table of areas has been prepared from the maps of 
the Topographic Survey, as follows : The State was divided into 
sections, including 16 minutes of latitude by 16 minutes of longi- 
tude, or one-sixteenth of a square degree each. The areas of these 
sections were determined geodetically ; all sections having the same 
latitudes being, of course, equal in area. Then to ascertain the area- 
of the State, all of those sections lying partly within and partly with- 
out the State had these two parts carefully measured with an Amstler 
polar planimeter. The sum of these areas, or the whole area of the 
section as ascertained by planimetric measurement, was then com- 
pared with the geodetic area, and the small diffSerence indicated was 
divided proportionally between the two parts. Then the sum of all 
the sections and part sections lying within the State boundaries, gave 
the true area of the State. 

The boundaries followed in the measurement are shown on the map- 
of New Jersey, on a scale of five miles to an inch, and are also given 
in the chapter on boundaries. Seaward they included all to a line 
drawn across from Oriental Hotel station. United States Coast and 
Geodetic Survey, on Coney Island, to Hook beacon on Sandy Hook ;. 
thence following low- water mark to Cape May, crossing the several 
inlets on a line with the beach fronts ; thence straight across toward 
Gape Henlopen to the intersection of the Delaware and New Jersey^ 

* Learning & Spicer, p. 581. 
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line through the middle of the bay. The areas of the coanties were 
then determined by measuring the part sections lying in the several 
counties, correcting these partial areas so that their sum in each section 
agreed with the true geodetic area of the section, and then adding 
together the areas belonging to each county. The townships were 
next measured, and the sum of the areas of those in a given county 
made to agree with the area of the county as already ascertained. 

By this system of measurement it is believed that the list of areas 
here given is freed from all errors save those which come from uncer- 
tainty as to the exact location of boundary lines, arising from vague- 
ness of description or imperfect marking. 

Summary of Areas. 




The State 

Land surface. 

Water surface* 

Upland t 

Tide-marsh X 

Beach , 

Forest? 

Cleared upland 

Improved land in farms, census of 1880 1|. 



8,224.44 
7,614.40 

710.04 
7,022.76 

462.95 

28.a6 

3,234.09 

3,788.67 



Acres. 



5,263,641 
4,809,218 

454,423 
4,494,567 

296,289 

18,151 

2,069,819 

2,424,748 

2,096,297 



* Includes all streams and channels more than 100 yards in width, and all bodies 
of water approximating or exceeding 100 acres in extent. 

t Upland as distinguished from tide-marsh, but really including all swamps and 
fresh meadow. 

X 34,304 acres of this is embanked and more or less improved. 
{ Includes all lots of ten acres and upward. 

II A comparison of the areas by counties in the census with the areas below, will 
show, in most cases, a considerable excess of cleared upland over improved land in 
farms. Cape May and Cumberland counties are exception but here and in Camden, 
Gloucester and Salem counties, considerable areas of improved tide-marsh have been 
included in the improved land in farms. For the State the areas of cleared upland 
and improved tide-marsh aggregate 2,459,052 acres, exceeding the census figures for 
improved land in farms by 362,755 acres. This excess may be accounted for approxi- 
mately as follows : 

Cleared but unimproved land in farms 125,884 acres. 

Highways 150,000 " 

City and town sites 65,000 " 

Railway lines 20,000 " 

This is sufficiently close to establish the accuracy of the census figures. The agree- 
ment of the two sets of figures obtained by entirely independent and widely different 
methods, is in fact remarkable. 
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Areas by Ck>azitieB. 



Ck>UNTIE8. 



Atlantic 

Bergen 

Burlington 

Camden 

Cape May„ „.. 

Cumberland 

Essex » 

Gloucester.^ 

Hudson 

Hunterdon 

Mercer... 

Middlesex ^. 

Monmouth 

Morris.... 

Ocean.... 
Passaic ..... 

Balem 

Somerset .. 
Sussex....... 

Union 

Warren...., 



Total. 



Upland. 



Tide 
Marsh. 



8q. M. Acree. 



I1S.49 
246.17 
828.49 
226.96 
450.91 
674.88 
129 72 
841.45 
60.48 
439.12 
227.90 
324.44 
687.94 
480.19 
760.91 
196.65 
889.87 
805.02 
585.81 
104.94 
861.65 



The State 8224.44 



Acres. Acres. 



892,688 
157,547 
527.028 
144.618 
288,585 
481,541 

88,028 
218,528 

88.709 
281,087 
145,858 
207,639 
841,280 
807,818 
480,584 
127.184 
249.198 
195,218 
842.608 

£f,164 
288,876 



307,409 
148,470 
511,756 
139,101 
110,674 
267,580 

76,746 
201,508 

15.786 
279,919 
144,229 
191,440 
800,999 
808,910 
860,171 
125,488 
188.188 
194,965 
888,398 

61.804 
231,769 



5,263.641; 4.494.567 



53,825 

8.878 

9,948 

2.964 

53.688 

62.661 

4.681 

1C,785 

11.468 



Beach. 



Total 

Land. 

BurfSuce. 



Acres. 



8.416 



•••••• •«•••• 



5,508 



876 
8.199 
8,878 



1.901 



40.400 



81.780 



4,413 



296,289 



7,882 



18,151 



Acres. 



™. j^ aeared 
water, upland. 



Acrea 



Acrea. 



864,149 28,484 

161.848 6,609 

621.699 6,829 

142.065 2,548 
169,815 

820.241 111.800 



81.877 
212,236 

27,254 

279.919 

144,605 

199,639 

806.278 

803.910 

407.908 

I 

125,488' 



1,646 
6,292 

11.4&5 
1.118 
1.258 
8.000 

88.002 
3.408 

72,681 
1.646 



219.918 29.280 

194.966 248 

838.898 4.210 

66.717 1,447 

281,769 1,607 



4.809.218 454.428 



85,771 

86,879 

207,979 

72,518 

101,816 

62,507 

125,685 

15,078 

240,488 

128,400 

181,276 

211,288 

168,809 

47,084 

50,284 

188,081 

166,852! 

201,856 

46,964 

171,664 



Forest. 



Acrea. 



271,688 
67,591 

808,777 
66,588 

166,264 
24,289 
74,818 
718 
89,481 
15,829 
60,164 
89.7U 

140,101 

818,087 
75,204 
60,067 
28,618 

186,588 
14,860 
60,205 



2,424,748 2,069,819 
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Atlantio Ck>unty. 



Townships. 



Absecon 

Attan tic City 

Bnena Vista 

Egg Harbor.....^ 
Egg Harbor City 

Galloway 

Hamilton ,. 

Hammonton 

Mullica ^.. 

Weymouth 

Totals ........ 



Total. 



8q. M. 



Acres. 



5.299 

2.620 

67.974 

1U.678 

10.624 

185.949 

118.867 

45.008 

64.818 

75.663 



8,891 
1,677 
87.108 
71,474 
6,799 
87,008 
72.869 
28,806 
85.088 
48.424 



618490 892.683 



Upland. 



Acres. 



2,896 



87,108 
48,800 
6,971 
44,074 
72,690 
28.805 
86,088 
87,987 



807,409 



Tide 
Marsh. 



Acres. 



995 
720 



18.887 

648 

23,660 



8,920 



63,826 



Water. 



Acres. 



166 



8,708 

185 

17,784 

179 



1,517 



28,484 



Beaoh. 



Acres. 



791 



1.081 



1,540 



8,415 



Cleared 
Upland. 



Acres. 



1,066 



4.940 
9,266 
659 
6,878 
1,197 
7,142 
2.266 
2,862 



86,771 



Forest. 



Acres. 



1,880 



32,168 
84,084 
5,812 
87.201 
71,498 
21,668 
82,817 
35,626 



271,688 



BergBn County. 



Townships. 



Bergen » 

Boiling Springs....^.. ».. 

Franklin 

Harrington ».. 

Hobokus 

Lodi 

Midland .^ 

NewBarbadocs 

OrvU « 

Palisade . ...-^ 

Ridgefield 

Ridgewood 

Saddle River 

Teaneok ». » 

Union 

Washington 

Totals •««. 



Total. 



Sq. M. 



7.410 

8.930 

7.314 
28.081 
26.764 
82.714 

7.667 
16.035 

3.857 
17.260 
16.409 
16.160 

6.921 
14.888 

6.800 
10.065 
24.898 



Acres. 



Upland. 



246.168 



4,742 

2,616 

4,681 

17,972 

17,129 

20,937 

4,907 

10.262 

2,468 

11.046 

10,502 

10,842 

4,429 

9,525 

4.032 

6.442 

15,616 



167,647 



Acres. 



Tide 
Marsh. 



Acres. 



8,078 1,664 
902 1,628 

8,984 
17,972 
15,587 
20,937 

4.596 
10,262 

2,083 
11,046 

9,632 

6,818 1,714 

4,429 



9.525 

8,661 

8.565 

15.616 



148,470 



261 



346 



371 
2,500 



8,878 



Water. 



Acres. 



128 

90 

697 



1,692 



50 



90 



870 
1,810 



877 



6,699 



Cleared 
Upland. 



Acres. 



1,991 
486 
2,118 
10,122 
6,995 
8,718 
8.852 
7,229 
1,778 
7,265 
6,822 
4,511 
8,277 
7,265 
8,063 
1,746 
9,666 



86,879 



Forest 



Acres. 



978 

416 

1,871 

7,850 

8.642 

12,219 

1,244 

8.088 

256 

8,781 

4,810 

2,807 

1.162 

2,260 

608 

719 

6,061 



67,691 
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Burlinffton Ooimty. 



Acta. I Acra. 






Beteris Cllj. 

Beverly To vnuhJp .,„ 

Borde n [awn 

-tBucllngton 



UaniSeld.... 

Hedrbrd 

Uonnt Laon 
Kev tlanon 

Nortkuaploi 

Pembenon .. 
Blvenlde..,, 
8h»mong..... 
Bouthamploi 

jpriDgAeld... 
WMblngton. 
Weatbunpto 
Wllllngboro. 
Woodluiil..., 



Sa.Wl C27,0U 



18,1(39 

83.4M 



s.Na 




10,011 


8,11IS 


B.778 


no 


ii.ua 


l.!l» 


a.m 


Kg 


9,sa 


17.2U 


u,m 


I,l« 


...., 


7^ 



I4,6U 

u.t;a 



*9,9a B,S» 301,079, toa.77 



M Of thli 1b eabuiked uid Impior*!!. 



PHYSICAL GEOGRAPHY. 



13» 



Oaxnden Oounty. 



TOWMSHIPS. 



Camden City.* 

Contro. M. 

Delaware . .. 
Gloucester ... 



•••••••••• »«»»»«»«« 



Qloucester City .....-^.. 

Merchantyille ^ 

Pensauken... 
Stockton..., 
Waterford. 
Winslow..., 



Totabu. 



•••••..••••••••••••••••.••••••••.•• 



Total. 



Sq. M. 



1226.968 



Acres. 



6.241 


8,864 


12.996 


8,817 


24.896 


15,618 


86.667 


28,467 


1.782 


1,108 


12.844 


7,900 


0.682 


404 


12.294 


7,868 


8.100 


1,984 


67.826 


86,688 


69.288 


87,910 



144,618 



Upland. 


Tide 
Marsh. 


Water. 


Cleared 
Upland. 


Acres. 


Acres. 


Acres. 


Acres. 


1,971 

7,845 

15.618 

28,467 

685 

7,814 

404 

6.920 

1.484 

86,688 

87.910 


561 
472 


822 


1,971 

6,888 

18,784 

15,215 

685 

7,186 

869 

6,689 

1,484 

10,028 

9,624 








228 
686 

782 
890 


850 


1,216 
160 






189,101 


2,964 


2,648 


72,618 



Forest. 



Acres. 



962 
1,879 
8,252 

128 

86 

281 

26.666 
28,88ft 

66,(88 



Oape May Ck>unt7. 



TOWNSHIPt. 



Cape May City.... 



Dennis.. 
Lower...... 

Middle. 
Upper..... 

'Water ....m*. 



Total. 



.•*.••.•• ...... ...».»..■ 



I •••.•..••< 



........... ......«•••.••. 



Totals... 



«.».•....•♦..—. 




Upland. 


Tide 
Marsh. 


Water. 


Beach. 


Cleared 
Upland. 


Acres. 


Acres. 


Acres. 


Acres. 


Acres. 


177 
87,626 
18,684 
29,619 
29,719 


920 

9,994 

7,288 

21,821 

14,170 

•••••• •••••• 


68 

1,U8 
1,210 
6,184 
6,288 
104,922 


161 
666 

788 
2,482 
1,591 


177 

6,870 

6,924 

10,516 

5,887 






U0.674 


t58,688 


118,770 


6,606 


29,828 



Forest. 

Acres. 

............ 

81,166 

6,710 

19,104 

28,882 

80,851 



^ Part of Delaware bay included in Cape May county, but not belonging to any township^ 
1 1,402 acres of this is embanked and more or less improved. 
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Onznberland Ck>tuity. 



Townships. 



Bridgeton.... 
-Commercial. 
Deerfleld... 

Downe 

Fairfield 

Greenwich 

Hopewell 

I^ndis 

Lawrence.. 

Maurice River 
Mlllville 



Stow Creek 



•••••• ••••••«••••••«•••••••••• 



♦Water. 



Totals. 



Total. 



8q. M. 



6.760 
85.096 
47.456 
57.023 
44.565 
19.861 
81.496 
67.776 
86 093 
95.9n 
45.529 
19.271 
167.927 



674.880 



Acres. 



4,826 
22,461 
80.872 
86,493 
28,522 
12,891 
20,157 
43,876 
23,100 
61,426 
29,138 
12,883 
107,478 



431,541 



Upland. 



Acres. 



4,826 
18,954 
80,872 
20,874 
19,086 

8,015 
18,276 
48,876 
17,874 
52,901 
28,217 
11,405 



••••••••••••«•• 



267,580 



Tide 
ICaiah. 



Acres. 



7,766 



15,666 
8,764 
4,189 
1,516 



5.585 

7,818 

668 

845 



>•••••...... 



152,661 



I 



Water. 



Acres. 



742 



455 

672 
287 
865 



141 

704 

858 

88 

107,478 



Cleared 
Upland. 



Acres. 



o,<SM 

4,907 

16,658 

4,228 

8,678 

6,818 

16,105 

15,981 

6,284 

5.822 

8,876 

9,280 



•«••••••••••••• 



111,800 101.816 



ForesL 



Acres. 



442 

9,017 
18,719 
16.146 
10.418 

1,702 

2,171 
27.395 
11,090 
47,582 
24,841 

2,U6 



166,264 



♦ Fart of Delaware bay included iu Cumberland couuty, but not belonging to any township. 
17.142 acres of this is embanked and improved. 



Essex Ck>unty. 



Townships. 



Belleville... 
Bloomfield.. 

Caldwell 

Clinton 

East Orange 

Franklin 

Livingston . 

Millbum 

Montclair... 



Total. 



Upland. 



Sq. M. 



Acres. 



2.926 


1.878 


6.782 


4.808 


21.068 


13,481 


6.870 


4,897 


3.903 


2,498 


8.492 


2,235 


17.419 


11,148 


10.194 


6.524 


6.180 


8,955 



Acres. 



1,822 
4,808 

13.484 
8.769 
2,498 
2.197 

11,148 
6,524 
8,955 



Tide 
Marsh. 


Water. 


Acres. 


Acres. 




51 




628 




.••..a...... 

88 




•••••• *•••» 







Cleared 

Upland. 



Foreit. 



Acres. 



1,428 
8.574 
8.808 
8,663 
2,888 
1,888 
6.128 
8.619 
8,061 



Acres. 



894 

784 

5,181 

106 

160 

859 

5,025 

2,905 

874 
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Basex Ooiinty— Continued. 



Townships. 




\/nfcTlgO»»»«»— »«»■—»«■«»»»»—»»«»»»«»»«»»— » 
EMJULll v/Tou^Om«*«»*«*«****«»*«* •••••• •••••• 

VoroDa. » 

West Orange...^ 

Totals^...... 



Sq. M. 


Acres. 


21.084 


18,462 


2.144 


1,872 


8.827 


5.829 


7.860 


4.710 


12.076 


7,728 


129.724 


88,028 



Upland. 

Acres. 

7,902 
1,872 
5,829 
4,710 
7,728 

76,746 



Tide 
Marsh. 


Water. 


Cleared 
Upland. 


Acres. 


Acres. 


Acres. 


4,008 


1,657 


7,455 
1,882 
8,901 
2,278 
8,574 


















4,681 


1,646 


52,507 



Forest.. 

Acres. 

447 

40 

1.428 

2.482 

4.154 

24,289- 



Glouoester County. 



TOWMSHXPi. 



I ...... ............... 



.....••••.•.•. 



^^ep'iorQ ...... ......... 

£as( orecnwicn.. ........ ..».»...» 

Elk.......... 

jfTanaiiu.. ........•••...•••......*...... ....... 

Olassboro,. 

\jrcenwAcn...... ...»»..». ...f.... ............ 

Harrison........ 

Logan ....M. .....M 

Mantna. 

j&onroe m. .............. 

South Harrison 

Washington 

West Deptford......... 

Woodbory ........ 

Woolwich........... 



■••••••a 



• ••••••••••••••a •••••• 



sisstts »»•——• 



Totals..... 



.»..«■»»..»«.........»..«.»>•.... 



Total. 





8.161 


6,228 


20.862 


18.082 


14.190 


9,082 


28.880 


16,251 


60.045 


88,429 


7.840 


4,698 


14.959 


9,674 


16.566 


10,601 


28.101 


17,984 


18.869 


12,076 


45.887 


29,886 


16.812 


10,760 


22.575 


14,448 


20.172 


12,910 


1.687 


1,080 


21.945 


14,046 



218,528 



Upland. 


Tide 
Marsh. 


Water. 


aeared 
Upland. 


Acres. 


Acres. 


Acrea. 


Acres. 


5,228 

12,628 

9,024 

16,251 

84,829 

4,698 

4.818 

10,601 

10,868 

12,076 

29.885 

10,760 

14,448 

9,167 

1,029 

18,656 






2,616 
9,681 
7,716 
9,721 
8,062 
2,886 
4.177 
9,718 
8.801 

10,091 
7,824 
8,680 

10,684 
8,844 
1,028 

18,811 


409 
68 












8,878 


1,878 


4,502 


2,619 














1,948 

61 

889 


1,796 




201,508 


•10,786 


6,292 


126,686 



Forest. 

Acres. 

2,606 

2.992 

1,809 

5,580 

26,767 

1,862 

141 

888 

2,062 

1,985 

21,511 

2,18a 

8,864 

828 

846 

74,818- 



• 8,668 acres of this is embanked and improved. 
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Hudson Ck>unty. 



Townships. 




Bayonne ..... 
Onttenberg 



Harrison ...... 



••••« •••••••••••••••••. ••••••••. 



Hoboken ». 

Jersey City 

Kearny.........^ 

North Bergen 

Union (Town of)-.. 
Union Township.... 

Weehawken 

West Hoboken 



Totals., 



Total. 



11.588 

0.208 

1.809 

1.907 

19.199 

10.288 

11.949 

0.425 

1.829 

1.472 

0.869 



7,881 
188 



1.220 

12,288 

6,581 

7,647 

272 

851 

942 

566 



60.488i 88,709 



Upland. 


Tide 
MaiBh. 


Water. 


Cleared 
Upland. 


Acres. 


Acres. 


Acres. 


Acres. 


2,279 

188 

584 

518 

5,869 

1,448 

8,152 

272 

692 

448 

566 


404 


4.696 


2,279 

188 

584 

618 

5.886 

1,208 

2,788 

272 

582 

867 

566 


246 

209 

2,086 

4.520 

8,990 


58 

498 

4,848 

618 

606 




269 
486 


18 






15.786 


•11,468 


11.455 


15,078 



Forest. 



Acres. 



......»««.». 



28 
240 
864 



10 
76 



718 



* 4,045 acres of this is embanked. 



Hunterdon County. 



Townships. 




Alexandria ».. . 

Bethlehem 

Clinton (Town of).. 
Clinton Township... 
Delaware 



JSmBv n III TT dX« •••••••••••••••••••••••••••••••••••• 



•••«•• •••••• 



Franklin 

Frenchtown. 



High Bridge. 



AAOiiftncx •••••■••••••••••••••••••••••••••••• 



••••••••#•••••••••••• 



Kingwood., 



Land. 



Acres. 



27.881 


17,624 


28.645 


15.188 


1.128 


722 


28.010 


17.926 


48.107 


27,589 


24.577 


15.729 


22.861 


14.681 


0.489 


281 


17.781 


11.848 


24 886 


15.927 


86.940 


28,642 



17,464 
15,188 

722 
17.926 
27,868 
15,729 
14,681 

286 
11,848 
16,665 
28,271 



Water. 


Cleared 
Land. 


Acres. 


Acres. 


70 


15.097 

9.789 

722 

16.028 

26,028 

12,818 

18,884 

286 

8,481 

12,694 

20,698 






286 




45 


262 
871 



Iforest. 

Acres. 

2,867 
6.844 



1,908 
2,825 
8,416 
1,297 

2,867 
8,071 
2,678 
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Hunterdon Oounty— Oontinued. 



Townships. 



Lambertville .... 

Lebanon 

Rarltan 

Beadington 

Tewksbury.. 

Union „ 

West AmwelL.... 



Totals.... 



■ ••••••••• I 



ToUl. 




281,087 



Land. 


Water. 


Cleared 
Land. 


Acres. 


Acres. 


Acres. 


671 
16,893 
25,884 
81,190 
20,660 
12,784 
12,919 


83 


671 
12,818 
24,060 
29,818 
16,792 
11.910 
10,669 










61 


279,919 


1,118 


240,488 



Forest, 



Acres. 



4,680 
1,884 
1,872 
8,868 
824 
2.860 

89,481 



Meroer Oounty. 



Townships. 



East Windsor -m^........ 

£wing» »......M 

Hamilton ^ 

Axopeweu.. ..*.....•.••.•..•*.•••••.•« M...... 

Lawrence.. 

Princeton. » », 

Trenton.......... 

Washington 

West Windsor.. 

Totals. .M *.. 



Total. 



Sq. H. 



227.908 



Acres. 



16.956 


10.852 


17.748 


11,859 


41.075 


26,288 


60.242 


88.655 


21.660 


18,862 


18.881 


11,782 


4.761 


8,047 


20.796 


18,809 


26.834 


16,854 



Upland. 



146,868 



Aeres. 



10.862 
11,108 
26,888 
88,812 
13,862 
11,782 
2,817 
18,809 
16,854 



144,229 



Tide 
Marsh. 



Water. 



Acres. 



Aeres. 



876 



876 



266 
624 
248 



280 



1,268 



Cleared 
Upland. 



Acres. 



9,104 
10,512 
28,482 
84,898 
12,902 
9,951 
2.817 
10,982 
18,807 



128,400 



Forest. 



Acres. 



1,748 
591 

1,966 

8,419 
960 

1,781 



2,827 
8,047 



16,829 
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Middlesex Ck>iinty. 



TowirsHiFS. 



••••••••••a* 



•••••••••••••«•••• 



• ••••••••t«*»*»*«**«*««»M*> 



Cranbury .»• •• •••• 

East Bninswiok 

Madiaon ...^ 

Monroe 

New Branswick. 
North Brunswick.. 

Perth Amboy 

Plscataway 

Raritan ^^.m. 

Sayreville.. 

South Amboy.......... 

South Brunswick .m..«.*..m.*...... 

Woodbridge....MMM......M ».. 



!•••••••••••• 



Totalis. 



Total. 


Upland. 


Tide 
Marsh. 


Water. 


Cleared 
Upland. 


Sq. M. 


Acres. 


Acres. 


Acres. 


Acres. 


Acres. 


17.718 
29.162 
87.496 
44.169 

4.861 
14.024 

6.246 
82.212 
86.688 
16.988 

1.800 
48.971 
29.636 

6.696 


11,886 

18,664 

28,996 

28,262 

2.786 

8,975 

8,997 

20.616 

22,840 

10,869 

882 

81,841 

18.908 

4,221 


11,886 

17,971 

22,766 

28,262 

2,686 

8.976 

2,624 

20.462 

20,870 

8,297 

774 

81.841 

16,676 






9,886 

9,746 

9,186 

21,026 

2,628 

7,076 

1,880 

19,107 

15.088 

1.871 

624 

21.640 

11.810 


622 

1,282 


71 




61 


148 


884 

1.960 

1,700 

68 


1,089 
164 
620 
872 




•••••a •••••• 

2,252 


976 
4,221 


824.486 


207.689 


191,440 


8,199 


8,000 


181,276 



ForttU 

Acres. 

1,460 

8,226 

18.680 

7,287 

68 

1,899 

744 

1.365 

6,882 

6.416 

250 

9.701 

8.866 

60,164 



*Part of Raritan bay included in Middlesex county, but not belonging to any township. 



Monmouth Oounty. 



Townships. 



Eaton town........... 

Frechold.....M.M.M.M.. 

Holmdel 

Howell......... 

Manalapan....MMM».. 

uariDoroM***. .....••.•.......».. 

Matawan 

Middletown 

flUxiSvone. ..«•....•..•..•..•..«... 



Total. 


Upland. 


Sq.M. 


Acroe. 


Acres. 


81.662 


20,264 


20,264 


12.000 


7.680 


7.199 


40.677 


26.969 


25,969 


17.968 


11,600 


11,500 


66.951 


42.209 


42,209 


81.276 


20.017 


20.017 


80.675 


19,568 


19,668 


8.466 


6.411 


4,891 


48.182 


27,604 


26,826 


89.616 


25,864 


25,864 



Tide 
Marsh. 



Water. 



Beach. 



Acres. 



77 



Acres. 



620 
1,008 



404 



1,270 



Acres. 



•••••••••••• 



Cleared 
Upland. 



Acres. 



14.088 
6,858 
16.941 
10,208 
16.346 
16,766 
14,860 
4,804 
20,868 
19,800 



Fbrest. 



Acres. 



6,176 
1,841 
9,028 
1,297 
26,854 
8,262 
4,708 
687 
4,978 
6,064 
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Monxuouth Ck>unty— Ck>ntinued. 



Townships. 



Total. 



Sq. M. 



N6ptUI16.M »«..•• 

Ocean 

Raritan........^ 

Shrewsbury 

Upper Freehold.... 

WaU 

•Water 



Totals.. 



5S7.938 



Acres. 



12,7M 


8,164 


25.287 


16,152 


9.410 


6,022 


32.882 


21,044 


47.997 


80,718 


40.991 


26,286 


47.450 


80.368 



Upland. 



Acres. 



7,445 
12,855 

5.200 
18.808 
80,718 
24,676 



844,280 800,999 



Tide 
Marsh. 



Acres. 



89 
2C6 
822 
526 



Water. 



Acres. 



680 
1,690 



2.210 



180 1,380 
80,868 



8,878 88,002 



Beach. 



Acres. 



1,901 



1,931 



Cleared 
Upland. 



Acres. 



8,658 

9,450 

4,169 

18,066 

29,659 

18,004 



211.288 



Forest 



Acres. 



8,892 
2,906 
1,081 
5,258 
1,168 
11,672 



89,7U 



*Part of Raritan bay included In Monmonth county, but not belonging to any township. 



Morris Oounty. 



Townships. 



Sq. M. 



Boonton 



8.705 



Chatham 22.918 



Chester 80.200 

Hanoyer.......M. « ! 49.757 

Jefferson 44.258 

Mendham 24.855 

Montvllle '. 18.850 

Morristown «^ - 2.890 

Mount Olive « ' 82 066 



Passaic ».. 

Pequannock.. 
Randolph...... 

Rookaway.... 

Roxbury.. 

Washington. 



••«••••••••• 



Totals.... 



83.315 
86.777 
27.854 
68.889 
24.244 
41.682 



480.185 



ll. 


Land. 


Acres. 


Acres. 


5,571 


5,571 


14.664 


14.664 


19.828 


19,828 


81,845 


81,845 


28.825 


27,815 


15,587 


15,587 


12,064 


12,064 


10,227 


10,227 


1,850 


1,850 


20.522 


20.086 


21,822 


21,822 


28,587 


28,430 


17,827 


17,827 


40,587 


89,420 


15,516 


14,828 


28,596 


28.596 


807,818 


808,910 



I 

WatPr Cleared 
^**®'- Land. 



Acres. 



1,010 



486 



Acres. 



107 



1,117 
688 



8,408 



2.265 

10,611 

18,089 

21,458 

7,869 

10.969 

6.490 

6,752 

1,517 

11,282 

16,160 

9,870 

9,607 

10,605 

7.012 

19.257 



Forest. 



Acres. 



168,809 



8,806 
4,053 
6,289 

10,892 

19,916 
4.618 
5,574 
8,475 
888 
8.751 
5.162 

14,060 
8,220 

28,814 
7,816 
9.889 



140,101 
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Ooean Oounty. 



TOWHSHIPS. 



I 

Bagletwood .....^. ...... ...... 

vACKBOu ••••••••••••••••••••••••••• 

J^BQpjr •••••••••••••••••••«•••••••••• 

Lakewood -^ 

Little Egg Harbor 

Manchester. »„„^ 

FlmxiBtead... 

Union.............................. 

Totals 



TotaL 


Upland. 


Sq.M. 


Acres. 


Acres. 


68.568 


87,480 


26,826 


88.607 


24,654 


17,681 


65.782 


85,669 


24,684 


86.808 


22,697 


6,261 


98.481 


62,996 


62,996 


107.6U 


68,807 


66,868 


28620 


16,117 


16,U7 


76.806 


48,195 


21,178 


88.289 


68.278 


58,278 


88.986 


21,719 


10,182 


40.191 


26,722 


26,722 


65.749 


85,679 


22,808 


44.821 


28,686 


17,154 


760.918 


480,684 


860,171 



Tide 
Mazsh. 



Acres. 



2,086 
2,789 
2,468 
6,666 



Water. 



Acres. 



2,800 



12,481 



7,616 
8,787 
7,786 
9.607 



8.792 



18,602 



1,868 9, 



6,246 
4,756 



6,766 
6.168 



40,400 



72,681 



Beach. 



Acres. 



1,008 
847 
892 

1,178 



846 



989 



600 



874 
608 



7,882 



Cleared 
Uidand. 



2,081 
4,061 
6,494 
1,086 
9,878 
2,621 
2,286 
8,258 
1,867 
972 
8,245 
2,800 
1. 



47,084 



Forest. 



34,786 
18,600 
18,040 

6,215 
68,128 
68,748 
12,888 
17,920 
61,416 

9,210 
17,4n 
90.008 
16,768 



808,067 



Passaic Oounty. 



Townships. 



Acquackanonck. 

Little Falls 

Manchester , 



PasBaio ... 



•>»••♦»•••••— 



Paterson.. 

Pompton 

Wayne 

West Milford.......M. 



Totals....... 



••••••••••••«••••••••••••••••••••«••••»•••••••# 



Total. 



Sq. M. 



11.888 

5.804 

10.934 

8.241 

8.472 

51.884 

26.729 

80.244 



Acres. 



198.646 



7.266 

8,715 

6.998 

2,074 

6,422 

88,206 

17,107 

51.866 



127,184 



Land. 


Water. 


Cleared 
Land. 


Acres. 


Acres. 


Acres. 


7,266 




6,896 
2,609 
4,666 
2,028 
5,181 
7,685 
9,488 
12,647 


8,715 




6,998 
2,074 




5,422 




88,002 
17,011 
50,010 


204 

96 

1,846 


125,488 


1,646 


60,284 



Forest. 

Acres. 

861 

1.206 

2,442 

61 

291 

26.467 

7.628 

87.868 

76,204 
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Salem Ooanty. 



TOWMIHm. 



»■■■■■« »««»— — »— n » m « 



»•«•••••«•••» 



»««»««»««»»»»•—»«»«»»»»»•——»» 



f »i>»«i •• • «»■■■» 



JLlloway..-, 

Lower AllowayB Creek.. 
Lower Penna Neck..-.-^. 
MannlDgton 
•Oldmani. 

Pittsgrove.. 

•QnlntozL.... 

BftleixL.M. 

Upper PeniiB Neck.. 

Upper Pittsgrove.....^. 

^Water 



• ••••••••••••••• 



Total. 



Sq.M. 



•••••#..•. 



Totals.. 



84.046 
18.242 
4&.T87 
24.075 
88.821 
2L266 
87.044 
60.014 
24.796 
2.868 
18.707 
86.876 
48.888 



889.872 



21,789 
8,475 
29,804 
15,408 
24,826 
18,610 
28,706 
82,009 
15,871 
1,882 
11,978 
22.900 
27,788 



Upland. 



249,198 



Acres. 



Tide 
Manh. 



Aorea. 



21,789 
4,261 
18,462 
10,787 
20,204 
11,216 
28,708 
82,0C9 
15,878 
1,258 
11.111 
22,960 



188,188 



4,168 
16,750 
4,218 
4,047 
1,710 



496 
528 
862 



Water. 



Acres. 



61 

88 

408 

276 

684 



•••••••••••• 



•••••••••••• 



t81,780 



61 



•••••••••«•• 



•••••«•••••• 



27,788 



29,280 



Cleared 
Upland. 



14,088 

4,188 

10,781 

10,187 

18,561 

8,414 

22,414 

11,165 

8,101 

1,258 

8,668 

20,877 



188,061 



Foreit. 



Acres. 



7,767 

78 

2,781 



1,658 
2,808 
1,294 
20,644 
7,272 



2,448 
2,588 



50,067 



* Part of Delaware river included in Salem county, but not belonging to any township. 
1 16,225 acres of this is embanked and improved. 



Somerset Oounty. 



Townships. 



■seciminjBver.... a...... .•••.•. ••*..........•.• 

Bernards .......................... 

Branchbnrg. 

Bridgewater. 

iPYanklin , 

Hillsboro 

Montgomery 

North Plainfield. 

barren 



••••••••••••■•••• 



•••*•• ••••••••« ••••••••• 



»—•••• »« ■ 



Totals.. 



Total. 



Sq.M. 



27.018 
41.402 
20.862 
44.896 
47.107 
58.282 
88.075 
14.061 
19.878 

805.020 



Acres. 



17,292 
26,497 
18,082 
28,418 
80,148 
87,268 
21,168 
8,998 
12,402 

196,218 



Land. 



Acres. 



17,292 
26,497 
18,082 
28,848 
29,970 
87,268 
21,168 
8.998 
12,402 

194,966 



Water. 



Acres. 



70 
178 



248 



Cleared 
Land. 



Acres. 



16,882 
20,486 
12,867 
28,729 
27,477 
88,226 
20.074 
4,698 
7,064 

166,852 



Forest 



Acres. 



410 
6,062 

166 
4.614 
2,498 
4,042 
1,094 
4,896 
5,888 

28,6U 
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Sussex Oounty. 



ToWNflHXPB. 



Andover. 



>»•••—♦••>#•••—#•••••■■■•■■ 



ByTEin..** 
Frankford 
Oreen 



Hampton .M 



<•••••••••••••••••••••••••••••••••>••••••«••••••••• 



HardyBton 

Lafayette.. 

Montague^. 

Newton 

Sandyston.. 
Sparta 



»»»«»»»«««»»—— 



Stillwater.. 
Vernon .M>« 



••«•••« ••••••••• 



Wallpack. 
Wantage... 



Totals^. 



Total. 



Sq. M. 



24.699 
86.249 
86.609 
20.969 
29.765 
88.741 
18.245 
44.565 
2.750 
42.527 
42.288 
87.614 
69.045 
28.887 
68.169 



585.817 



Acres. 



15,748 
28,199 
23,866 
18,420 
19,050 
24,794 
11,677 
28,522 
1,760 
27,217 
27,029 
24,078 
44,189 
14,936 
48.628 



Land. 



Acres. 



842,608 



15,626 
21.912 
22,581 
18,420 
18.950 
24.794 
11,677 
28,166 
1,760 
27,002 
26.898 
28.478 
48,949 
14.662 
43,628 



Water. 



Acres. 



888,898 



117 

1,287 

785 



100 



856 



215 
186 
600 
240 
874 



4,210 



Cleared 
Land. 



Acres. 



10,908 

4,948 

16.617 

10,609 

14,254 

18,488 

10.846 

9,819 

1,587 

12,821 

14,298 

17,228 

20,292 

7,122 

88,088 



Forests 



Acres. 



201,855 



4,728 

16,964 

5,964 

2,811 

4,696 

11,856 

1,881 

18,847 

178 

14,181 

12,600 

6,250 

23,657 

7,440 

5.54» 



186,53^ 



Union Oounty. 



Townships. 



Total. 



aark 

Cranford m.^t.MMtM ••••••.•.. 

Elizabeth. « 

J. an wooQiw .»»»•»•..»»»•——»»»»•—..«»»•—. 

Linden —»,»„;•••——* 

New Proyidenoe........................... 

jriaiMnein.. —■■■«■■ ......••■■■■■■i >.....—»«». 

xuuiway —»»«■»>» »>»ti m i— «•»»•»*»».«».»>♦••« 
ispTingfleiQ »«—i n ii»— «♦—♦»——«■■■■»»— « 



Sq. M. 



Acres. 



4.748 

5.888 

12.961 

10.451 

14.008 

9.919 

5.928 

4.085 

4.958 



Upland. 



8,086 
8,786 
8,295 
6,689 
8,966 
6,848 
8,791 
2,682 
8,178 



Acres. 



8,086 
8,736 
4.888 
6,689 
7,067 
6,848 
8,791 
2,687 
8,178 



Tide 
Marsh. 



Acres. 



Water. 



Cleared 
Upland. 



Acres. Acres. 



2,658 



1,710 



45 



1,249 



198 



.••»•••••••. 



•••••••••••• ••••M*****« 



2,S06 
2.727 
8,969 
4,668 
6,822 
8,706 
8,488 
2,484 
1.966 



Forest. 



Acres. 



280 
1,009 

899 
2.021 
1,285 
2,646 



6» 

1,201^ 
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Union County— -Continued. 



• 

TOWMBHIPS. 


TotaL 


Upland. 


Tide 
Marsh. 


Water. 


Cleared 
Upland. 


Forest. 




Sq. M. 


Acres. 


Acres. 


Acres. 


Acres. 


Acres. 


Acres. 


Sumiuit ••••«••••••••«•• 


6.012 
15.274 
10.822 


8.848 
9,776 
6,926 


8,848 
9,775 
6,926 






2,222 
8,812 
4,822 


1,626 
1,468 
2,104 


Westfield ^ 


•••••••••••• 










Totals ..» • ^..M 


101914 


67,164 61,804 


4,418 


1,447 


46,954 


14,850 



"Wcuren Oounty. 



TOW2ISHIP8. 



Total. 



•—••■•*•• 



• ••••••••••••••••••••••Ma 



••••« —••• — ■»»——> 



• •••••••••••#••«•••••••••••••••••• t** •••••% 



• ••••••••a •••••••«•«••••••••• ••••••••• 



Allamuchy... 
^Belvidere...... 

Blairstown ..., 
^Franklin ...... 

Frelinghuysen.... 

- Greenwich. .....».•..••• 
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Areas of Oedkoglioal and Topoffraptaioal Divlsioiis. 

Square MU 

AfduBan and Paleosoic— Kittatinnj Yall^ and Highlands^.... 1,480 

TriasBio or Bed Sandstone Plain^ 1,550 

Cretaoeona. 1,600 

Tertiary and Qoatemaiy 8,084 



POPULATION. 

While it is possible that New Jersey was settled temporarily at an* 
earlier date, there is little donbt that effectual settlement was began at- 
Bergen, in 1618| by the Batch. It has been estimated that the ab- 
original popnlation, fifty years later, did not exceed 2,000. It may 
have been somewhat greater at the time of the settlement at Bergen,, 
bat it is doabtfal if it then exceeded 3,000. The Datch spread over 
Bergen, Passaic and Hadson coanties, and their descendants still con-- 
stitnte a large portion of the popalation of these coanties, which are 
all formed from the soil of the original Bergen connty. From here 
and elsewhere aboat New Amsterdam, they soon foand their way into 
the beaatifal and fertile Baritan valley, popalating Somerset county ;. 
and as the advantages of this new country became known. New 
Brunswick became settled by immigrants from the distant Dutch 
colony at Albany. Monmouth county, too, received a scattering 
Dutch population soon after. Away back in the Minisink valley the 
nucleus of another Dutch settlement was formed, at about the begin- 
ning of the eighteenth century, by immigrants from the banks of the 
Hudson, at Esopus, now Kingston. These were the principal centers 
of Dutch settlement in East Jersey, and they have remained nuclei 
about which the Holland blood still lingers, as is very evident in the 
family names of the present inhabitants. At Elizabethtown, the 
English made their first settlement in New Jersey, in 1664, after the 
English conquest of New Amsterdam. These settlers came from- 
New England. Newark was settled in the same way, in 1666.. 
Thence the English spread to the limits of, and soon began to blend 
with, the Dutch settlements at Bergen and on the Baritan. They 
populated the old county of Essex, which included what is now^ 
Union, and Middlesex north of the ^Saritan. Monmouth also received 
early an influx of English settlers, and as the Province remained 
onder English rule, and was the property of English proprietors, the- 
English filled up the part of East Jersey which the Dutch had not 
already occupied in 1664. The fusion of these two peoples begaoi 
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almost immediatelyi and had proceeded fiur enough to bring them intp 
oomplete aooord when the war for independence began^ a oentorj later. 

There were Danes and Norwegians among the settlers at Bergen, 
and Sootoh and Irish among the English settlers, bat the English and 
Dntoh fur outnumbered all other nationalities. 

In West Jersey, the Dutch were the first to attempt settlementi 
bnt their settlements at Fort Nassau, in 1623 and again in 1630, met 
with disaster and so disheartened them that they abandoned the 
coontry. 

In 1637, the Swedes settled at Tinicum, and soon after the Dutch 
again occupied Fort Nassau. The English came from New Haven, 
Connecticut, and settled on the Delaware in 1640; and although 
resisted by both Swedes and Dutch they eventually occupied all of 
West Jersey, leaving only a trace of the Swedish and Dutch blood 
along the Delaware, about Salem. Fairfield, Cumberland county, 
was named after Fairfield, Connecticut, from which place the settlers 
came. Greenwich, Cumberland county, was settled from New Eng- 
land also, wi^h some Irish settlers added to the English. English 
whalers from Long Island settled Cape May, probably as eiurly as 1640. 

In 1677, 230 English Quakers settled in West Jersey. They found 
some scattering Swedish habitations about Raccoon creek. Yorkshire 
Quakers chose the land below Trenton, about Burlington, and those 
from London, the country about Gloucester. They all settled at the 
town of Burlington, however. They were soon followed by others 
who settled at Salem. We are told that about 1680 West Jersey 
became quite populous by the accession of many settlers. They were 
mostly Friends, and in West Jersey, from this time, English blood 
preponderated largely. 

It is estimated that in 1682 the population of the State was 6,000 
and at the b^inning of the eighteenth century it was 20,000, of 
which 12,0<)0 belonged to East Jersey and 8,000 to West Jersey. 
The militia amounted to 1,400 men. In 1737, the population 
amounted to 47,369, of which 26,469 belonged to East Jersey and 
20,900 to West Jersey. This proportion seems to verify the previous 
estimate. Holmes' Annals gives an estimate of 15,000 for the year 
1701. 

The following tabular statement shows the population by counties 
at various periods during the last one hundred and fifty years. The 
counties are grouped, so that those which have been formed last may 
be near those from which they were taken ofi* : 
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Nativity of the Population. 

t 

This table shows an increase from 1786 to 1790 of 49,704, whioh 
seems very large. This cannot be accounted for by immigration 
following the peace with Great Britain, for it appears that the 
whole immigration to the United States from 1790 to 1800 did not 
exceed 6,000 annaally. New Jersey's share of this could not have 
been large. There was a steady increase in immigration up to 1860, 
when it reached 310,004 for the United States. We may estimate 
that New Jersey at that time was receiving from this source 8,000 
people yearly. The proportion of foreign- born residents of the Uni- 
ted States living in New Jersey in 1860 was 2.64 per cent. It 1870 
it was 3.39 per cent. ; in 1880 3.66 per cent., and in 1890 3.66 per 
cent. It will be seen that the State has continued to receive her full 
share of the immigration, for her total population is but 2.26 per 
<sent., and her area only one-quarter of one per cent, of that of the 
United States. 

The following table shows the number of natives of the United 
States and of foreign-born residents in New Jersey at each census 
year since 1860 : 

Foreign-born to each 
Year. Native. Foreign-born. 100 Inhabiunti. 

1860 430,441 68,864 11.93 

1860 649,245 122,7»0 18.27 

1870 717,163 188,943 20.85 

1880 909,416 221,700 19.60 

1886 1,027,687 250,346 19.59 

1890 1,116,968 328,975 22.77 

1895 1,316,913 367,029 21.34 

This shows that since 1870 the increase of native-bom resi- 
dents has nearly kept pace with the increase of foreign-bom ; but it 
is to be noted that much of the native population since then has 
sprung from foreign parentage. It may be estimated that 40 per 
oent of the total population have both parents foreign-bom. More 
than one-quarter of the population of Essex, and over one-third of 
that of Hudson, is foreign. In Passaic, also, it is nearly one-third ; 
in Union it is less than one-quarter, and in Middlesex less than one- 
fifth. These five counties have more than two-ihiids of the total 
foreign-bom population of the State. 
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Colored Population. 

The followiDg table shows the growth of the colored popalaiioii of 
the State since 1790 : 

Colored Pttoentage of Percentage of 

Date. Population. Total Population. NatlTO Population* 

1790 2,762 1^ 

1800 4,402 2.1 

1820 12,460 46 

1860 23,810 4.9 6.6 

1870 30,668 3.4 4.3 

1886 41,841 33 4.1 

1890 47,638 3.3 4.3 

1896 69,010 8.6 4.5 



•••• 



.•*• 



••■• 



The number of colored residents born in other States was, in 1880, 
11,184, and at that time the living ImmigraDts exceeded the living 
emigrants by 6,649. This influx comes mainly from Delaware, 
Maryland and Virginia. The increase of colored population has 
about kept pace with the increase of the native whites. Proximity to 
the coast, and a milder climate, have given this State a somewhat 
larger proportion of colored population than States west, on the same 
parallel of latitude. * 



Urban and Rural Population. 



•r 



Almost the whole increase of population of the State for the last 
quarter century has been in the cities, as the following table will show : 

Population of Popolatiou of Village and 

Date. Cities Over 8,0C0. Cities Over 2,000. Rnral Populations. 

1850 69,730 134,300 365,266 

1870 329,638 436,661 469,435 

1880 503,999 681,687 449,429 

1886 672,537 806,852 471,171 

1890. 820.681 981,476 463,468 

1896 992,834 1,168,766 614,176 

This shows the rural population to have remained nearly stationary, 
while the population in the cities is about three times what it was in 
1870. In order to show accurately the increase in urban population, 
we must have all places of over 2,000 inhabitants, as the increase in 
population of cities of over 8,000 inhabitants may be due partly to 
the absorption of smaller towns. Furthermore, the population of all 
places exceeding 2,000 inhabitants in this State is essentially urban or 
suburban, and does not in any sense belong to the rural population* 
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Id oertein jmidy agrioaltanl ooiiiiti€8| raoh as Suflaezi WarreDi Han- 
terdooi Somenet and Salem^ there has been qoite a marked deoreaM 
in the roral popnlationy amoaniing in the aggregate to some 10,000, 
bat this has been more than offiet by an increase in the agrioaltnral 
population of Monmoathi Meroer, Burlington, Olonoester and Cam- 
berlandi amounting to some 82,000. 

The most rapid increase in city population has taken plaoe in what 
we have heretofore termed the Metropolitan district. This district 
may be taken to include the counties of Hudson, Essex and Union, 
with Passaic northward to Paterson, and Bergen to Hackensack and 
Englewood, in our own State; New York, Kings and Richmond, 
with Long Island City and Newtown in Queens county, in the State 
of New York. Its magnitude and growth are shown in the follow- 
ing table compiled from the United States census : 



Year. 


METROPOLITAN 
DISTRICT. 


NEW JERSEY PORTION 
OF SAME. 


NEW YORK CITY. 


Population. 


Per cent 
increase. 


Population. 


Per cent, 
increase. 


Population. 


Per cent, 
increase. 


1840 


453,374 
798,066 
1,375,400 
1,815,454 
2,387,910 
3,180,038 




72,404 
116,932 
224,617 
370,957 
516,192 
726,442 




316,392 
519,983 
830,369 
971,273 
1,206,299 
1,515,301 




1850 

1860 

1870 

1880 

1890 


76.0 
72.3 
32.0 
31.5 
33.2 


61.8 
92.0 
65.0 
39.1 
40.8 


64.4 
60.0 
17.0 
24.2 
25.6 



For the last three decades the whole district has increased in popu- 
lation quite uniformly at the rate of 32.2 per cent, per decade. The 
New Jersey portion has preserved an increase of 40 per cent, for the 
last two decades. We may estimate the future increase at 30 and 40 
per cent, respectively. This gives the following future population : 



Date. Metropolitan District. 

1900. 4,134,000 

1910 5,374,000 

1920 6,986,500 

1930 9,082,000 

1940 11,807,000 

1950 15,349,000 



New Jersey Portion 
of the Same. 

1,017,000 
1,424,000 
1,993,000 
2,791,000 
3,907.000 
5,470,000 
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This forecast of figpres is based entir^y, on the United States 
•oensnsi and, from, present indicationSi is more liJcQly ,to prove too 
small than too large^i 'The State ,censas pf 1896 .shows, that this 
population bad at that time already reached 9()0|000^ bat the pre- 
diction may stand as a conservative estimate, and the rate of increase 
may be somewhat faster during the earlier portioUi and somewhat 
slower during the latter part of the period. 

It is impossible to determine just how much of this population 
should be considered suburban to New York. Newark and Paterson 
both lie within this area, and are each important manufiEUsturing 
oeuters. Their growth is to a degree independent of their proximity 
to New York. The cities of Hudson county are more plainly a por- 
tion of or dependent upon New York. It will be noted that the 
New Jersey portion of the metropolitan district grows more rapidly 
than the New York portion. The facilities for communication be- 
tween New Jersey and New York City are improving qnite as 
rapidly as elsewhere in the district, and under such conditions north- 
eastern New Jersey must continue to grow very rapidly. 

Within the metropolitan district in New Jersey there are three 
<]uite well-defined centers of population. That part of Hudson 
county lying between the Hackensack river and the Hudson, although 
it is divided into seven distinct communities, is practically one city, 
and comprises a total population of 303,293 within an area of 2S.1 
square miles. Newark and the neighboring towns of Harrison, 
Kearny, Belleville, Bloomfield, Montclair, Orange and East Orange 
lie contiguous, and are closely connected. They include a population 
of 301,100 within an area of 46.5 square miles. The third part is 
not so compactly built up. It comprises Paterson, Passaic, Ruther- 
ford and the townships of Acquackanonck, Bergen and Union, con- 
taining a population of 132,976 in an area of 36.8 square miles. 
This district lies immediately adjacent to the Newark district, and 
while at present there is some open country lying between their more 
^lensely-populated sections, they seem to be destined to ultimately 
grow together. Near Philadelphia, Oamden, Gloucester and small 
towns within twelve miles of Oamden comprise a population of about 
90,000, which may be considered suburban to the city of Philadel- 
phia. Outside of these centers the only places ezceedin^c 20,000 in- 
habitants are Trenton, 62,618, and Elizabeth, with 43,834. The 
juxx>mpanying table, showing the population of the towns and dties at 
various dates, exhibits more fully the remarkable growth of the oitie» 
of the State : 
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Popalatlcm of Towns and Olties of Over 2,000 Inhabitants. 
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Distribution by Natural Divisions. 



Arrmnged by geologiosl and topographkml diyistonsi the following 
was the distribution of the population for the given census years : 

In Cities of Rnral Popu- 

ToUl Over 2,000 Rural lationper 

1870. FopolatioiL Population. Population. Square Mile. 

Archean and Paleocoic^.... 97,948 14,437 83,611 58 

Triaflsic^ 491,148 883,269 167,879 102 

Cretaceous. 208,960 72,981 130,979 87 

Tertiary and Quaternary... 118,040 15,974 97,066 82 

The State 906,096 486,661 469,435 62 

1886. 

Archaean and Paleozoic 107,431 24,028 83,403 58 

Triaasic 747,789 600,847 146,942 95 

Cretaceous 271,153 149,852 121,301 81 

Tertiary and Quaternary... 151,660 32,125 119,585 40 

The State 1,278,083 806,852 471,181 62 

1806. 

Archsean and Paleozoic. 105,030 28,976 76,054 53 

Triassic 1,047,491 876,522 170,969 110 

Cretaceous 344,225 197,262 146,963 98 

Tertiary and Quaternary... 176,196 56,006 120,190 40 

TheSute 1,672,942 1,158,766 514,176 68 

This shows the ohanges which have taken place in the population 
of the several districts daring the last qaarter century. The most 
rapid increase in total population has been on the Triassic or Red 
Sandstone plain, which inclades most of the cities of the State. The 
column of raral popalation, however, shows conditions more inti- 
mately related to the geology. We find from this that the Archsean 
and Paleozoic regions, including the hilly portions of northern New 
Jersey, show a stationary raral population from 1870 to 1885, and 
a decrease of about 10 per cent, from 1885 to 1895. This is agricul- 
tural and mining population mainly. The Triassic shows a decrease 
of about 8 per cent, in rural population from 1870 to 1885, and an 
increase of about 17 per cent, during the last ten years. This increase 
will be found, on close analysis, to be entirely due to growth of 
scattering suburban population. The Cretaceous district shows a 
decrease in rural population of about 7 per cent during the period 
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from 1870 to 1885^ or aboat 9,600 in all. This, however, is foand 
to be due entirely to absorption of this amount of the population 
into the oities, eidier by small towns reaching above the 2,000 limit 
in the interval, or by extension of city limits. The rural population 
was practically stationary during this period. From 1886 to 1896 
there is an increase of over 20 per cent., or about 25,000 in all. This 
appears to be mainly an increase in the agricultural population. The 
slight increase shown in the rural population of the Tertiary district, 
amounting to about 23,000, is partly due to seaside development, 
and also, to a considerable extent, to the agricultural development 
of pine lands in Cumberland, Atlantic, Salem, Oloucester and Camden 
counties. 

The total population of the State amounts to 223 for each square 
mile of land surface. 



MAGNETIC SURVEY OF NEW JERSEY. 

Anyone who has studied the isogonic chart for 1885, prepared by 
Mr. Chas. A. Schott, and published in the U. 8. Coast and Gleodetic 
Survey report for 1882, must have noticed that the more numerous 
the stations are, the more irregular are the isogenic curves. It bad 
been observed during the progress of the topographic survey of the 
State that the distribution of magnetic declination was much more 
irregular than has been generally supposed, and that even when local 
attraction was eliminated, variations of one or two d^rees prevailed 
over quite extended areas. It was believed that a large number of 
observations taken within a short period of time, distributed over 
the State and not aiming at extreme accuracy, would be more ser- 
viceable in gaining a fuller knowledge of distribution than would 
very refined observations at a few stations. Consequently in October, 
1887, two parties were placed in the field, equipped with good sur- 
veying transits, the needles of which were six inches in length and 
had been put in perfect order and carefully compared with each other 
and with a standard needle. One instrument was furnished with a 
Saegmuller solar attachment and the other was supplemented by a 
Gurley solar compass. 

Having reached a locality where observations were desired, a 
meridian would be determined by observation on a droumpolar star, 
either Polaris or 61 Cephei, and from this a traverse would be run oat 
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over an area of two or three square miles and the declination oarefolly 
observed at each station^ readings being occasionally taken with the 
solar oompass. 

The readings of the solar oompass were thos checked, and so at the 
next locality it could be used alone and two localities could be occu- 
pied in one day, or in case the stars were obscured the work could' 
proceed without loss of time, as the solar apparatus would be again 
checked at the first favorable opportunity. 

In this way observations were obtained at 121 localitieB within a 
period of six weeks by two working parties. These observations 
have been supplemented by 37 other observations made by the 
Topographer in charge, and a few other observers, within a few years^. 
all being reduced to the epoch 1888.0. These 158 stations withiu' 
the State and a few in neighboring States, taken from Mr. Schott's- 
collections, have been utilized in preparing the isogenic chart accom- 
panying this article. In drawing the curves no attempt has been- 
made to satisfy all of the observations, but only such as pointed indis- 
putably to a disturbance covering a considerable extent of country, 
and not purely local. It should be noted that the declinations given 
in the list following and utilized in the chart, are the mean of the 
declinations observed at several stations about the given locality, and 
that in making up these means, extreme results which showed evi- 
dence of purely local attraction were thrown out. 

No attempt will here be made to explain the disturbances shown 
by the isogonic chart ; some of the peculiarities of distribution ob- 
served may be pointed out, but theories as to their causes would be 
premature. A much larger number of observations would be neces- 
sary to this end. 

In southern New Jersey it may be noted that in the vicinity of 
Philadelphia and Mount Holly the increase of declination going 
northward is at about the rate of one degree in 4 miles, but else- 
where it is only at the rate of one degree in from 8 to 12 miles. 

There seems to be a general deflection of the needle westward, 
amounting to about half a d^ree, about Trenton, N. J., Philadel- 
phia, Norristown and West Chester, Pa., from which it recovers 
again at Lambertville and Doylestown. 

There is an outcrop of Archssan rock on this area of west deflection, 
and it is as we approach this outcrop from the sand and day regions 
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that the more rapid increase of west deolication above noted oooon. 
Generallji over soathem New Jersey the distribation is very uniform. 

On the Red Sandstone plain the only disturbances are in the vicin- 
ity of the trap ridges^ and here too we find a more rapid increase of 
west declination as we approach the Archaean Highlands. The dis- 
tarbances about some of the trap ridges are marked. The deolinati<m 
at TappaUy near the New York line, is 7^ 57', while on top of Palisades 
mountain, two miles east, it is 9° 02', and passing over the crest we find 
along the bank of the Hudson 8"" 10'. At Haokensack it is 7^ 49', 
and a very uniform increase occurs in going east to the crest of the 
Palisades at Lin wood, where it is 9° 03'. Passing down to the bank 
of the Hudson it falls back again to 7^ 57'. At Weehawken also the 
declination at the top of the ridge is 1^^ greater than in the vaU^ 
west, and about }° greater than at the eastern foot of the Palisades. 
This tendency of the needle toward a perpendicular to the crest line 
of the trap ridges is noticeable at other points also. At High moon- 
lain, north of Paterson, it amounts to 45', at the ridge east of Pomp- 
ton to 1}^ at Plainfield to 40', at Martinsville to 30', and at Goat 
Hill, near Lambertville, to 16' or less. A series of stations aoross 
the Watohung mountains between Orange and Livingston gave no 
evidence whatever of such a tendency, and the same is true of a line 
across Rocky Hill between Princeton and Blawenbnrgh. Purely 
local attraction was observed, however, at all of these points on the 
trap. The effect of Palisades mountain was so continuous and well 
verified, that it was thought best to exhibit it in the isogonic chart } 
but at other points it was not shown, being treated as ordinary local 
attraction. 

The greatest disturbance of the isogonic curves oocurs in and about 
the Aich»an Highlands. Local attraction due to magnetic ore de- 
posits is very common here, making observations of the general 
distribution di£Soult In general it may be said that the needle 
49 wings toward the axis of the Archaui mountain masses, which 
increases declination on the southeast slopes and decreases it on the 
northwest. The increase in declination in passing from the Bed 
Standstone up on the Highlands is about one d^ree. This tendency 
of the needle toward the mountain is not so noticeable in the case of 
Musconetcong and Schooley's mountains. About Bartlqr, in Ger- 
man valley, die needle seems to be deflected about two d^rees west- 
ward, and a line across from the ridge at Chester shows a rapid 
increase in declination until the foot of Sohooley's mooQtain is 
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reached, bat on reaching the top of the moantain there is a decrease 
at once of more than two degrees. The declination in the valley at 
Greenwood lake and Newfoundland is from 1^ to 1|° less than it is 
on the mountains either side. 

Throughout the eastern side of Kittatinny valley the needle is de- 
flected eastward from the normal position. This deflection amounts to 
f ^ at Phillipsburgh, 1^° at Belvidere and 1|^ at Vernon. Poohuck 
mountain causes a marked disturbance, amounting to about 2^ at a 
maximum. Once out of the influence of the Highlands no disturb- 
ances are noted on the west side of Kittatinny Valley and on die 
mountain. 

Enough has been observed to show that a close relationship exists 
between geological structure and magnetic distribution, that the prin- 
<npal irregularities in distribution occur in the vicinity of outcrops of 
Archsoan or gneissie rocks, that the traps may cause equally great 
disturbances, although as their extent is less in New Jersey than that 
of the ArchsBan rocks, these disturbances are less noticeable, and that 
disturbances due to either kind of rock are not confined to the actual 
outcrop, but seem to be felt while the rocks are still below the surftce. 
This last suggests at once the query — may not detailed magnetic sur- 
veys sometimes be made useful in the study of stratigraphical geology, 
when the relationship between geological structure and the magnetic 
forces comes to be better understood ? At all events the knowledge 
•of the existence of these irregularities in magnetic distribution, carries 
with it a useful lesson to the land survqror. 

Ck>llection of Magnetic Declinatlona. 



At the b^innidg of the study of this subject, inquiries as to ob- 
^«erved declinations and change of bearing in old lines were sent out 
to most of the surveyors of the State. The results were meager, 
although all applied to showed interest and a disposition to aid in 
making such a coUeotioQ. The Survey is indebted to many of these 
.gentlemen whose names are mentioned in the remarks after the in- 
formation which they contributed. Ifr. A« H. Konkle, of Newton, 
deserves special mention, as he was at considerable pains to procure 
the results sent, going into the field for that purpose. Where authority 
is not given the results were obtained from the magnetic survqr, made 
in 1887, by the Topographer. 
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The Coast Survey ooUeotions have been largely drawn apon ancf 
every available sooroe besides. Naturally the pablication of thi» 
collection will bring to light maoh more material^ as did the early 
collections by Mr. Schott, bat it is doubtfal if mach more is needed 
than is here given for the use of sarveyors, for the great oncertainties' 
introdaced by the irregalarities of distribation which have been 
shown, make surveying with the compass in northern New Jersey 
little better than guesswork, while where these irregularities do not 
occur, the decennial series of computed declinations for New York 
and Philadelphia will be found to apply very closely. While the 
effort is made to make this paper as useful as possible to the sur- 
veyors of the State, it must be remembered that its primary object- 
is to record the irregularities of magnetic distribution brought out by 
a more than usually detailed survey, and to pave the way for an ex- 
planation of their causes. 

Atlantic OOTinty. 

ATLANTIC CITY. 

Declination 
Date. Weft. 

1860.6. 4'' 54^ United States Coast Survey Report, 1881. 
1885. (6^ 48^) Schott's computation, Keport, 1881. 

1887.8. 6^ 22\ About the light-house. Several stations. 

HAMMONTON. 

1885.9. 5* 53^ One mile northwest. Topographic Survey. (See Winslow^ 

Camden county,) 

MAYS LANDING. 

1875. 5^ 22^. Mean of 18 trials by West Jersey Association, court-house meri-^ 

dian (corrected for local attraction). 
1887.8. (5^ 38^) South end of court-house meridian (local attraction). 
1887.8. 5^ 55^. North end of court-house meridian. 
1887.8. 5® 52^. Average about the village. 

Bergren County. 

DARLINGTON. 

1879.6. 9^ 40^. On brow of moimtain, just west. Topographic Survey, 

KNOLKWOOD. 

1889. 5^ 86^. J. H. Serviss, re-survey of old road at Fort Lee. 

1877.6. 7®53^ J. H. Serviss, observer. 

1885.4. 8^ 27^ J. H. Serviss, observer. 

1887.8. 8<'29^ Near Nordhoff station. 
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Declination 
Date. West. 

FJLIRLAWK. 

1887.8. 8® 06^ Vicinity of railroad station. 

HACKENSACK. 

1887.8. 7** W. From Maywood to the West Shore railroad. 

LINWOOD. 

1887.8. 9^ 08^. Average for top of Palis^e mountain, only slight variation. 

1887.8. 7^ 57^. At eastern base of Palisade mountain. There is a steady increase 

of declination from Hackensack to Linwood, at top of the 
Palisades, then a fall of over a degree down the eastern foot 

MAHWAH. 

1887.8. 8° 4(K. West of the Ramapo river, at base and on top of mountain. 
1887.8. 8*'28^ Vicinity of village. 

PALISADES, N. Y. 

1874.6. 9® W, Prof. E. A. Bowser, Boundary Survey. 

J887.8. 9^ 02^. Average on top of trap ridge. Not much local attraction on top, 

but 2}^ observed at one point on the slope. 

BAMAFO, N. Y. 

1883.6. 9**2(K. Top of High Torn. A. A. Titsworth. 

8L0ATSBUROH, N. Y. 

1874.6. 7® 42^. Prof! E. A. Bowser, Boundary Survey. 

TAFPAN, N. Y. 

1887.8. 7® 67^. On sandstone west of foot of Palisades. 

TEANECK. 

1887.8. 8^ 09^ Average on top of ridge. 

Burlinfirton Ck>Tinty. 

BASS BIYEB. 

1885.6. 6<'30^ H.S. Haines. 

BOBDEITTOWN. 

1846.4. 4° 26^ At White Hill, United States Coast Survey Beport, 1882. 
1886.0. 7° 9^ At White Hill, Schott's computation, United States Coast Survey 

Beport, 1882. 
1886.8. 7® 03^ In the town. Topographic Survey. 
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Deollnatlon 
Date. West. 

BBIBTOLy PA. 

1846.6. 4^" 28^. United States C:k)ast Surrej Beport, 1882. 

1885. I"" IV, Schotf 8 oomputation, United Btatee Coast Survey Report, 1882:. 

BBOWlf'S lOIiLS. 

1885.8. 6^ 53^ Topographic Sorvej. 

C0LIJMBU8. 

1885.8. 7^15^ At Bishop's bam, 2 miles east Topographic Survey. 



1885 8. 



1846.9. 
1885. 



1866.7. 


5^36^ 


1870.6. 


60 00^. 


1873.6. 


6^10^. 


1875.0. 


6^ 12^ 


1877.6. 


6» 32^ 


1879.6. 


6^42^ 


1881.6. 


6«50^. 


1882.6. 


6^58^ 


1885.6. 


6^ 57^ 



1887.9. 
1887.9. 



SLLI8DALS. 

6® 45^ At Stony Hill, near ooonty line. 

LTETUB BOO HABBOB LIGHT. 

4^* 28^ On Tucker's island. United States Coast Survey Report, 1882. 
7"* 09^ Schott^s computation, United States Coast Survey Report, 1882. 

MOUHT HOLLT. 

Observations by West Jersey Surveyors' Association, at meridian^, 
in the court-house yard. 



Mean of 10 observations with different instruments. 

Mean of 15 observations with different instruments. 

Mean of 10 observations with different instruments. 

Mean of 16 observations with diflferent instruments. 

Mean of 9 observations with different instruments. 

Mean of 9 observations with different instruments. 

Mean of 12 observations with difierent instruments. 

Mean of 11 observations with different instruments. 

Mean of 16 observations with different instruments. 

N. B. — It seems that local attraction exists at the south end of ' 
the county meridian to the amount of not less than -{-23^ 
Hence, while the above are of interest as showing westwards 
movement, they do not give absolute values correctly. 

Observed on same point with instrument used in magnetic survey.- 

Mean about village on top of mount and northward. 



6'' 51^ 
6^28^ 



1885.9. 
1887.9. 



BHAMONO STATION. 

6^ 13^ On Apple-pie hill. Topographic Survey. 
6*>36^ Vicinity of village. 



BMITHyiLLB. 

1885.8. 6® 32^ Topographic Survey. 

TUCKBBTON. 

1885.6. 6''57^ H.S.Haines. 

1887.9. 6^52^ Vicinity of village. 
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Oamden County. 

Declination 
Date. West. 

BEBLIN. 

1884.6. 6^ 46^ At Coast Survej station, 2 miles northeast of village. A. A. 

Titsworth. 
1885.9. 5^ 35^. At Coast Survey station. Topographic Survey. 

CAHDEN. 

1887.8. 6<> W. Vicinity of Liberty Park. 

HADDONFIELD. 

1886.9. 6® 24^ Topographic Survey. 

1887.8. e"* 1(K. Southwest side of village. 

WATKBFOBD. 

1886.9. 6*49^ At village. Topographic Survey. 

WIF8L0W. 

1887.8. b"" b7\ Vicinity of Winslow Junction. 

PHILADELPHIA, PA., FROM SCH0TT*8 TABLES. 

1701. 8<'3(K. Scull, SilL Journal, Vol. 23, 1838. 

1710. 8*> 30^. Th. Whitney, Sill. Journal, Vol. 84, 1838. 

1760. 6^ 46^ Ealm's Travels, reference as above. 

1793. 1** 30^. Th. Whitney, reference as above. Also Brooks, Sill. Journal, 

Vol. 23, 1833. 

1802. 1^ 30^ Howell, reference as above. 

1804. 2® 00^. By several men of science, reference as above. 

1804. 2^ W. Th. Whitney, Sill. Journal, Vol. 34, 1838. 

1813. 2^ 26^ D. McClure, reference as above. 

1813. 2* 27^ Whitney, Sill. Journal, Vol. 23, 1833. 

1837. 3'' 52^ W. R. Johnson, Sill. Journal, Vol. 34, 1838. 

1840.5. 3'' 37^ Dr. A. D. Bache, Qirard College. Magnetic Survey of Pennsyl- 

vania. 
1841.7. 5T 8® 64^. Reference as above. 
1846.4. S"* bV. Dr. J. Locke, Girard College. 

1866.7. 4<' 32^ C. A. Schott, Qirard College, United States Coast Survey. 

1862.6. 6'' 00^. C. A. Schott, Girard College, United States Coast Survey. 

1872.8. 6'' 28^ A. H. Schott, Girard College, United States Coast Survey. 
1877.8. 6"" 02^ J. 6. Baylor, Girard College, United States Coast Survey. 

1884.7. 6"" 22^ Edwin Smith, Girard College, United States Coast Survey. 
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Oape May Oounty. 

Declination 

Date. West. 

CAPE MAY CITY. 

1846.5. S** 05^ United States Coast Survey Report, 1881, at light-honse. 
1849.7. 3°05^ N.C.Price. 

1860.7. 3^11^ N.C. Price. 

1855.6 3° 45^ United States Coast Survey Report, 1881, at light-house. 

1867.7. 3« 30^ N. C. Price. 

1874.6. 4° 38^. United States Coast Survey Report, 1881, at light-house. 
1881. 5^06^ N.C.Price. 

1885 0. 6° 23^ United States Coast Survey Report, 1882, Schott's computation. 

1887.8. 5° 11^. Average of several stations between Cape May City and light- 

house. 

OCEAN VIEW. 

1887.8. 5° 40^ Vicinity of railroad station. 

TOWN BANK. 

1846.5. 2^ 69^ United States Coast Survey Report, 1881. 

1885 0. b^ W, United States Coast Survey Report, 1882, Schott's compatation. 

Oumberland Oounty. 

BRIDGETON. 

1846.6. 2^ 69^ United States Coast Survey Report, 1881, " Hawkins,'' just west 

of Bowentown station. 
1886.0. 6'' 30^ United States Coast Survey Report, 1882, "Hawkins" Schott's 

computation. 
1872.6. 4® 3F. Mean of 17 trials, West Jersey Association, county meridian. 

1884.9. 6^ 18^ Mean of 9 trials, West Jersey Association, county meridian. 

1887.8. 6° 15^. On same county meridian used above. 
1887.8. 5° 19^. Mean of several stations about town. 

EGO ISLAND LIGHT-HOUSE. 

1846.6. 3® 03^ United States Coast Survey Report, 1881. 

1886.0. 6° 34^. Schott's computation, United States Coast Survey Report of 1882. 

GREENWICH. 

1846.6. 3° 14^ United States Coast Survey Report, 1881, at Pine mounUin, 2 

miles north. 
1885. 6^ 46'. United States Coast Survey Report, 1882, at Pine mountain, 

Schott's computation. 

PORT NORRIS. 

1846.6. 3® 04^. United States Coast Survey Report, 1881. 

1886.0. 6° 35'. United States Coast Survey Report, 1882, Schott's computation. 

1887.8. 6° 24'. Average of several stations. 

1883 6. 6'' 06^ At Maurice river light, 3 miles south. 
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Essex Ck>unty. 

Declination 
D&te. West 

cook's bridge. 

1887.9. 8® 02^ Both sides of river. 

N. B. — It is noticeable that there is little variation on a line from 
Orange to Hanover. The trap ridges appear to exert no 
general effect on the needle, only local. 

LIVINOSTON. 

1SS7.9. 8«* 10^ No effect observed from Riker hill. 

ORANGE. 

1887.9. 8® 05^ Vicinity of Orange and Llewellyn Park up to brow of mountain. 

1887.9. 8^ 00^. Crest of First mountain and valley west along Mt. Pleasant turn- 
pike. Local attraction observed, anK>unting to 2}^, on top 
of mountain. 

1S87.9. S° Oy. Crest of Second mountain, Mt. Pleasant turnpike. Local attrac- 
tion, amounting to 1}°, observed on west slope. 

KEWARK. 

1846.4. b"" 35^ United States Coast Survey Report, 1881. 

1847. 6° 45^ Reported by P. Witzel. 

1878. 7° 40^ Observed by P. Witzel. 

1887.8. 7*>49^ At Harrison. 



Glouoester County. 

CLASK8B0B0. 

1870.1. 6*>48^(?). Wm. Haines. 

CLAYTON. 

1835.9. 6® 46^. Topographic Survey. 

NEWFIELD. 

1887.8. 5° 45^ South of the village. 

WOODBURY. 

1846.5. S'' 45^. United SUtes Coast Survey Station Chew, 2 miles southwest of 

village. 
1865.0. 4° 48^ Wm. Haines, at court-house. 

1867.6. 4° 49^. Mean of 23 trials, West Jersey Association, at court-house. 
1870.0. 4** 46'. Wm. Haines, at court-house. 

1874.6. 5° IF. Mean of 15 trials. West Jersey Association, at court-house. 
1883.6. 6° OF. Mean of 4 trials. West Jersey Association, at court-house. 
1887.8. 6° 02'. Mean of several stations northwest of village. 
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Hudson Ck>unty. 

DecUnttlon 
Date. West. 

JERSEY CITT. 

1841. 6*»62^ W. C. Wetmore, U. a N. See Winfield's Land Tides. At court- 

hoose. 
1841.1. 6* 06^. Dooglaa' map of city. 
1871.4. 7*»66^ Deloi E. Culver. Winfield's Land Titles. 

HARRISON. 

1887.8. 7'' 49^ Top and east side of ridge. At west foot of ridge a valae of 

7*^ 35^ was observed. 

SECAUCUS. 

1887.8. 8^ 45^ Along Paterson plank road. 



1840.7. 
1887.8. 



1684. 



9*»22^ 



1887.8. 8*> 66^ 



8*> 4b\ 



1691. 


8^46^ 


1714.8. 


8^46^ 


1723. 


7'' 20^. 


1724. 


7^20^. 


1760. 


6«22^ 


1766. • 


6^00^. 


1789. 


4°20'. 


1824. 


40 40^ 


1834. 


4*60^. 


1887. 


6*>40^ 


1840.6. 


6° 01^ 


1840.6. 


6''63^ 


1841. 


6° 06^ 


1844.6. 


6° 13^ 



WEST HOBOKEN. 

United States Coast Snrvej, just west of monastery. 

Average of top of ridge north of monastery. Much local attrac 
tion exists hereabouts, due partly to natural, partly to artifi- 
cial causes. 

Along base of Palisades from Weehawken to Guttenberg. 9^ 82^ 
was noted here at one station, 

VBW YORK, N. Y., FROM POHOXT^B TABLBS. 

Philip Welles, Surveyor-OeneraL Report of the New York 

Commissioners on the Connecticut Boundary, made in April,. 

1867. Sen. Doc. 166, p. 166. 
On Staten Island. Geological Survey of New York, 1858, £. 

Duxbury's patent. 
John Beatty, Deputy Surveyor, on map of Livingston's Manor. 

aCallaghan's Doc. History of New York, iii., 414. 
G. Burnett Prof. £. Loomis^ collection, SilL Journal, VoL 34,. 

1838. 
Cadwallader Colden. Report of Commissioners on the Connecti-^ 

cut Boundary, 1867. 
Mr. Alexander. Prof. E. Loomis* collection, SilL Journal, YoU 

34,1838. 
Mr. Evans, as above. 
Mr. Evans, as above. 
Blunt's map, as above. 
Capt. Owen, as above. 

Prof. J. Renwick, Columbia College, as above. 
At Howard, Staten Island. United States Coast Survey. 
At Bergen Neck station. United States Coast Survey. West 

Hoboken. 
Douglas' map of New Jersey. 
United States Coast Survey at Columbia College. 
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DeollxuUion 
Date. Weit. 



1845.7. 6'' 2y. United States Coast Suryej at Columbia College. 

1846.8. 5^ W, United States Coast Survey at Bloomingdale Asylum. 
1855.6. 6® iXy. United States Coast Survey at Qovemor's Island. 
1855.6. 7^ 02^ United States Coast Survey at Bedloe's Island. 

1855.6. 6° 28^ United States Coast Survey at receiving reservoir, Central Park, 
1874.6. 7'' 23^ Report of Chief of Engineers, U. a A. Chart of Way Beefr 

Hell Gate, 1875. 
1885.8. 9^ (MK. J. B. Baylor, United States Coast Survey in Riverside Park. 

[Not used on account of local deflection. Sch.] 



Hunterdon County. 

CTTSHSTUKK OB PICKLES HOUKTAIN. 

1883.a 7'' 29^ Topographic Survey at Geodetic station (Pickles). 

FLXMINOTON. 

1887.9. 7<>14^ Vicinity of town. 

FBKNCHTOWN. 

1887.9. 7® 05^ At town above and below bluff. 
1887.9. 7^ 15^. From one to two miles northeast. 

OLEN OABDNXB. 

1887.8. 6® 59^ One mile northeast of village, local attraction amounting to 10^ 

observed hereabouts. 

HIGH BBIDOK. 

1887.8. 8® 18^. One mile northwest of village. 

LAMBEBTVILLS. 

1887.9. 6^55^. Vicinity of town. 

1887.9. 7® 11^ Crossing trap ridge from one to three miles southeast of town ; 

local attraction of 45^ observed, with a slight tendency to 
throw the needle away from axis of ridge. 

LEBANON. 

1887.8. 7^ 52^ Vicinity of PoUerstown and Lebanon. 

1887.8. 7^ 45^. On mountain 1 to 2 miles southeast of Cokesbury. No general 

effect is observable in approaching and mounting Fox hill. 

PATTENBUBO. 

1887.8. 6^ 53^. Vicinity of village. Musconetcong mountain attracts the needle 

about here and Valley station, up both slopes. 

POTTEBSYILLE. 

1888.8. 7''46^ On hill 1 mile southwest 
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VALLEY STATION. CENTRAL RAILROAD OF NEW JERSEY. 

Declination 
Date. West 

1887.8. 7^ 04^ Half a mile north of station, in valley. 
1887.8. 6° 28^. At foot of Mosconetcong mountain. 

1887.8. 6® 42^ Greet of Mosconetcong mountain. Varies from 6® 17' to 7® 67' 

(local attraction). 



Mercer County. 



1885.8. 



HAMILTON SQUARE. 

6® 68'. Topographic Survey. 



1887.8. 



niGHTSTOWN. 

7'' 18'. South and west of village. 



PRINCETON. 

1810 6. 7® 00'. Silliman's Journal, 1838. (This seems erroneous.) 

1862 6. 6"" 82'. At Mt. Rose, 3^ miles northwest of village. United States Coast 

Survey. 
1887.9. 7<»09'. About the village. 
1887.9. 7® 21'. Crest of trap ridge north-northwest of village. Local attraction 

amounting to 30^ observed. 



1887.8. 



TRENTON. 

7° 13^. East of city, extending to Pond run. 



Middlesex County. 



JAMBBBURO AND VICINITY. 



1761. 

1795. 
1799. 
1816. 
1826. 
1829. 
1887. 

1800. 

1801. 

1811. 

1814.6. 

1815.9. 

1830.5. 

1836.6. 

1838.6. 

1846.0. 



4'*38'. 
3« 11'. 
2*»43'. 
3<» 12'. 
3° 60'. 
3° 62'. J 
7« 25'. 



Henry M. Thomas. Bearings of old lines. 



NEW BRUNSWICK. 



2° 24'. 
2° 30'. 
3« 19'. 
3*»07'. 
3« 13'. 



Bearings of 
Bearings of 
Bearings of 
Bearings of 
Bearings of 
3*> 34' (?). Bearings of 
4'' 40'. Bearings of 
4® 45^ Bearings of 
6« 23' (?). Bearings of 



old lines, taken 
old lines, taken 
old lines, 
old lines, taken 
old lines, taken 
old lines, taken 
old lines, taken 
old lines, taken 
old lines, taken 



by Geo. HilL 
by Jas. M. Cobb. 

by Qeo. Hill, 
by Geo. Hill, 
by Geo. Hill, 
by Geo. HilL 
by Geo. Hill, 
by Geo. Hill. 
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Declination 


Date. 


West. 


1848.6 


6« 10^ 


18£0.8. 


60 23^ 


18630. 


6^09^ 


1864. 


6° 10^ 


1866. 


6<» 00^ (?). 


1870. 


6*>24^ 


1880. 


7« 16^ 


1884. 


7^30^. 


1886. 


7^80'. 


1887. 


7*» Z2\ 


1887.8. 


T" 34^ 



Bearings of old lines, taken bj Q^o. Hill. 

Bearings of old lines, taken hj Qeo. Hill. 

Old deed ; reported bj Geo. Hill. 

Prof. Qeo. H Cook, at county meridian. 

T. N. Doughty. 

Bearings of old lines. 

Prof. E. A. Bowser. 

Jas. M. Cobb. 

Geo. Hill. 

Geo. Hill. 

Obserred at Rutgers College, and at several stations northward. 



PERTH AMBOY. 

1830.0. 4® 10^. H. S. Haines. Change in bearing of old line at South Amboj. 
1886.6. 7*»43^ G. H. Blakeley. 

Momnouth Ck>unty. 

FREKHOLD. 

1887.9. 7<»16^. North side of town. 

IMLAY8T0WN. 

1766.8. 4^ 46^. John Lawrence, at his house. 

MOROANYILLE. 

1887.9. 7'' 36^ At village and at Beacon Hill station. This hill of gravel, etc.,.. 

has no effect whatever on the needle. 

MOUNT MITCHELL — NAVEBINK PARK. 

1840.8. 6"* 29^. United States Coast Survey. 
1844.0. b"" Z9\ United Stetes Coast Survey. 



1887.9. 



RED BANK. 

7° 23^. South and east of town. 



1686.0. 


9*00^. 


1728. 


7^20^. 


1842.7. 


6« 32^ 


1844.1. 


6» 61^ 


1866.6. 


6« 11^ 


1873.9. 


7009^. 


1879US. 


7^ 82^ 


1885A 


7*»68^ 



8ANDT HOOK. 

Qeo, Keith. Records of Proprietors of East Jersey. 

Lewis M. Evans, from map. 

United States Coast Survey. 

United States Coast Survey. 

United States Coast Survey. 

United States Coast Survey. 

United States Coast Survey. 

United Stales Coast Survey. 
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DecliDation 
Date. West. 

8EABBIOHT. 

1884.7. 7°12^ G. H. Blakeley. 

8BA GIRT. 

1884.9. 6«59^ G. H. Blakeley. 

1887.9. 7° 09^ Extending 1} miles inland. 



Morris County. 

HARTLEY. 

1887.8. 4° 08^. On Schooley's mountain slope, three-qoartera mile west of store. 

1887.8. 9° 48^ West side of the valley. 

1887.8. 9*»03^ East side of the valley. 

1887.8. 8® 29^. Top of ridge east of valley, road from Chester to Flanders. 

budd's lake. 
1880.0. 6° 42^. One mile east, at top of mountain. 

BOONTON. 

1887.9. S'' 05^. Southeast of town in valley. 
1887.9. 8° 27^ Top of hill north of town. 

CHESTER. 

1880.0. 7^ 03^. On Seward's hill, near cross-roads. 

1887.8. 7^ 56^. At the cross-roads. 

There seems to be a constant and rapid increase from here acroaa 
the valley to the base of Schoole/s mountain, amounting to 
nearly 2° in 3 miles, then a decrease in climbing the mountain. 

DOVER. 

1887.8. 8® 68^ At the town. 

1887.8. 8® 20^. On gravel terrace, 1 mile west. 

OIIiLETTB. 

1887.9. 7^ 53^ One-half mile east of station. 

1887.9. 7° 54^. In Great swamp, one-half mile north of Long hill. 

1887.9. 9'' 34^ Crest of Long hill, 1 mile northeast of Gillette railroad station. 

HANOVER. 

1887.9. 8® 01^. Average of 4 stations east and west of river. 

LAKE HOPATCONO. 

1884.8. 8<'26^ Bertrand island. G. H. Blakeley. 

1884.8. 8"" 15^ Shippenport. G. H. Bkkeley. 

1887.8. 7® 49^ Across head of lake south and west of Hurdtown. 

1887.8. 8® 34^. Head of Henderson cove, east foot of mountain. 
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Declination 
Date. West. 

MORRISTOWN. 

1887.9. S° 12^. On mountain just west of borough limits. 

1887.9. 9'' 00^. On drift at eastern borough limits, north of the Whippany. 

1887.9. 8*» 33^ South of Horse hill. 



NEWFOUNDLAND. 



1887.8. 
1887.8. 
1887.8. 
1887.8. 



7® 57^. Crest of Green Pond mountain, 1 mile southwest 

7® 31^. West base of Green Pond mountain. 

7*>68^ At Oak Ridge village. 

9° AV, On mountain 1 mile south of Holland school-house. 

Change in bearings of lines surveyed about 1800 from 4^ to A\°, 
Horace Chamberlain. 



POMPTON. 



1887.8. 10® 47^. Top of trap ridge southeast of steel works. 

1887.8. 9® 16^. Village and 2 miles west in mountain south of Bloomingdale. 

Local attraction amounting to 20^, but no marked difference 

between mountain and valley. 



X887.8. 



bchoolkt'b mouktaik. 
6^ 25^. One mile northeast of the mineral spring 



Ooean Ck>uQty. 

BABNXOAT LIGHT. 

1660.6. b"* 24^. United States Coast Survey, Report of 1881. 

1880. 6^67^ A. P. Irons. 

1885. 7<'18^ Schott's computation. United States Coast Survey Report, 1881. 



BAJUfXQAT VILLAOK. 



1887.9. 6<'52^ At village. 



FORKED BIVEB. 



1876^. 6<'08^ Moore. See United States Coast Survey Report, 1882. 
1886.0. 6^ 47^. Sohott's computation, Report, 1882. 

HABYJET CKDAB8~LONO BlfACH. 

1860.6. 5^ 18^ United States Coast Survey Report, 1881. 

1885i). 7^ 13^ Schott's computation. United States Coast Survey Report, 1881. 



1887.9. 



NEW SOT^. 

6<'66^ North of village. 
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Declinatioxi 
Date. Weft 



1745. 



6KA8IDS PARK. 



1880. 7^ W. A. p. Irons, at Capt. J. Beed's house, soath of village. 

1887.9. B*' 66^ At the vUlage. 



WEST CBEEK. 

5^ 2y, Dennis. John Lawrence's notes. 

Note. — The tme bearing of Lawrence's line from here to 
Collier's Mills, 30 miles, is N. 14'' 42^ W. Lawrence ran on 
a magnetic coarse of N. 9° 19^ W., which shows a decli- 
nation amounting to 6® 23^, and verifies the above observa- 
tion conclusivelj. C. C. V. 



WHITINGS. 

1887.9. 7*»09^ About the village. 

Passaio Ck>Tinty. 

BEABFOBT MOUNTAIN. 

1882.6. 8° 00^. At United States Coast Survey station. Topographic Survey. 

OREENWOOD LAKE. 

1887.8. 7® 40^. At extreme south end of lake. 
1887.8. 8° 03^. Foot of Bearfort mountain. Warwick turnpike. 
1887.8. 8° 34^ Central ridge of Bearfort, just south of turnpike. A gradual 

increase going west. 



1883.6. 



HIGH MOUNTADf. 

9® 03^. Trap ridge north of Paterson. A. A. Titsworth. 



PATERSON. 



1868.7. 6° 37^ A. A. Fonda ; reported by J. T. Hilton, C.E. 
1869.1. 6® 37'. Theo. Ryerson ; reported by J. T. Hilton, C.E. 

1887.8. 7'' 51'. North of Hawthorne station. 
1887.8. 8''06'. As Fairlawn station. 



1887.8. 



POMPTON. 

9^ 16'. In valley at village. 



STATE LINE. 



1874.6. 7'' 14'. At Longhouse creek. 
1874.6. 6'' 02'. On Bearfort mountain. 
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Salem County. 

Declination 
Date. West 

church's landing. 

1846.4. 6** 49^ (?). United States Coast Survey Report, 1881. 

1885.0. 8"^ 32^ (?). United States Coast Survey Report, 1882, Schott's computation. 

DELAWARE CITY, DEL. 

1842.6. 3"* 80^ Barnett; Philadelphia, Trans. Roy. Soc, 1874. 

1846.5. 3** IT''. At Fort Delaware ; United States Coast Survey Report, 1881. 
1885.0. 5'' 48^. United States Coast Survey Report, 1882 ; Schott's computation! 

for Fort Delaware. 

SALEM. 

1887.8. 5° 42^ North side of town. 

WILMINGTON, DEL. 

1846.4. 2° 3K. United States Coast Survey Report, 1881. 

1875.5. S"* 44^ United States Coast Survey Report, 1881. 

1885. 4"^ 25^ United States Coast Survey Report, 1882, Schott's computation^ 



Somerset County. 

BLAWENBURGH. 

1887.9. 7*» 36^ In vicinity to beyond Skillman's. 

MIDDLEBUSH. 

1884.9. 7*'13^ G. H. Blakeley. 

SOMERYILLE. 

ObservoUioM reported by Joshua Doughty^ Jr. 

1864. (?). 5*»30^ C. W. Van Nuys, observer. 

1864.9. 6** 00^ W. W. Drake, observer. 

1865.3. 6° 15^ AVm Stryker, observer. 

1865.4. 5° 40^. H. Cook, observer. 
1865.6. 5° 49"^. Isaac P. Lindley, observer. 
1865.9. 5** 55^ Jacob Wyckoff, observer. 
1865.9. 5** 50^. Peter N. Van Nuys, observer 
1866 5. 6® 15"^. D. Annin, observer. 
1867.3. 6** 00^. S. Gano, observer. 

1867.5. 5*»50^ Jacob Wyckoff, observer. 

1867.8. 6** 00^. S. Gano, observer. 

1867.9. 5° 50^ Peter N. Van Nuys, observer. 
1868.3. 5® 58''. S. Gano, observer. 

1869.3. 6^ 00^ Joseph Thompson, observer. 
1869.5. 6^ 00^. Joshua Doughty, Jr., observer. 
1870.1. 6** 00''. Joshua Doughty, Jr., observer. 

M 
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DeoUnatlon 


Date. 


West. 


1873.4. 


6*»27^ 


1887.8. 


7*> 19^ 


1864. 


6° 47^ 


1865. 


6° 60^ 


1866. 


6*> 63^ 


1867. 


6*» 56^ 


1868. 


6° 58^ 


1869. 


6°00^ 


1870. 


6*> 03^ 


1876. 


6«» 2b\ 


1880. 


6°46^ 


1887. 


7° 19^ 


1887.9. 


7° 16^ 


1887.9. 


6° 42\ 



N. McCooaughy, observer. 
From 1 to 3 miles north of town. 

From the above the fol lowing series has been deduced: 



7° 15^. Foot of First mountain, north of town. 

Crest of mountain above. A value of 5^ 56^ observed on face of 
mountain. 
1887.9. 8^ 32^ In Washington Valley, 1 mile west of Marthisville. A value of 

5° 31^ observed on north slope of First mountain. 
1887.9. 7® 05^. On crest of Second mountain, southwest of Mt. Horeb church. 
1887.9. 7° 35^ Just north of Mt Horeb church. An apparent tendency of both 

trap ridges to repel the needle. 



Sussex County. 

ANDOVER. 

1881.7. 6^=^ 2b\ Hill just west of village. Topographic Survey. Mr. A. H. 

Konkle says that lines in Sussex and northern Warren 
counties run between 1790 and 1815 require a correction of 
from 4° 15^ to 4° 20^ 

carpenter's point. 

1873.6. 7° 05^ United States Coast Survey, at Tri-Stote rock. 
1874.6. 7"^ Ol''. Prof. E. A. Bowser, at same place. 

1884.8. 7^ 51^ Topographic Survey. 

1887.8. 7^ 50^ At Tri-State rock and on east side of river. 

1839.1. 4^ 40"". Two and a half miles south of here a line bore in 1839.1, N. 44'' 

30^ W., and in 1887.8, N. 41° 35^ W. Another line bore in 
1839.1, S. 45*' 30' W., and in 1887.8. 8. 48*» 50^ W. 

CUIiVER^S GAP. 

1887.8. 7** 19^ On turnpike, one-half mile west. 
1887.8. 7° 29^. Crest of mountain, south of gap. 
1887.8. 7° 26^ Summit of turnpike, 1 mile east of mountain. 
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Declination 
Date. West 



DECKERTOWK. 



1887.8. 7° 29^. Irregular variations of 1(K within a mile. This is the value at 

three stations within a radius of half a mile of the center of 
the village. 

dinqmam'h, pa. 
1884.8. 6*» 18'. Topographic Survey. 

FRAMKLDf FURNACE. 

1887.8. 6*» 36' to 7* 47'. Brow of mountain near Two Bridges. 

1887.8. 7^ 38'. At village. Local attraction amounting to 1 degree observed. 

HAMBX7RO. 

1882.8. 7'' 04'. One mile south of village, west side of Wallkill. Topographic 

Survey. 

HIGH POINT. 

1887.8. 7° 50'. Top and west slope of mountain. 

LAYTON. 

1887.8. 7^ 11'. On Pompey ridge, east of its crest line. 
1887.8. 7^ 25'. In valley at village, 1 mile east of above. 



1874.6. 



LIBERTY CORNER, N. Y. 

6® 45'. Prof. E. A. Bowser. Boundary Survey. 



1884.8. 


6*» 56'. 


1887.8. 


7<>06'. 


1887.8. 


7° 21'. 



MILFORD, PA., AND MONTAQUB, N. J. 

Topographic Survey. 

Near the bridge, both sides of the river. 

At the " Brick House,'' Montague. 



MONROE CORNER. 

1887.8. 7" 03'. Just east of cross-roads. 



MOUNT SALEM. 



1887.8. 7° 39'. 



From 1 mile southwest of the village westward to the foot of 
Kittatinny mountain a Blight increase is observed. 



1874.6. 



NEAR WAWAYANDA MINES. 

5° 09'. Prof. E. A. Bowser. Boundary Survey. 
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Declination 

Date. West 

NEWTON. 

1881.8. 7° 01^ A. H. Konkle, observer. 
1888.4. 7° 02^. A. H. Konkle, observer. 

1884.9. 7** 06''. A. H. Konkle, observer. 
1885.4. 7° 11^ A. H. Konkle, observer. 
1886.0. 7° 08-^. A. H. Konkle, observer. 

1886.3. 7° 08^. A. H. Konkle, observer. 
1887.0. 7** 17''. A. H. Konkle, observer. 

1887.4. 7° 17^ A. H. Konkle, observer. 
1887.9. 7° 17^ A. H. Konkle, observer. 
1887.8. 7*» 21^ Just south of village. 

TJNIONVILLE, N. Y. 

1874.6. 6° OS''. Prof. E. A. Bowser. Boundary Survey. 

YERNOK 

1887.8. 2^ 52''. Brow of Wawsyanda moontain, above village. Local attractiont 

1887.8. 6"" 15^. Between village and railroad. 

1887.8. 6° 41^. West side of valley, one-qui^rter mileirom meadow. 

1887.8. 7^ 08^. Eastern foot of Pochock mountain. 

1887.8. 9° 08^. Summit of Pochuck mountain, east of head of Decker pond^ 

Both mountains seem to attract the needle here. The value^ 
6^ 41^, is probably least influenced by this attraction. 

WABWIGK MOUNTAIN. 

1874.6. 3° 12^ Prof. E. A. Bowser. Boundary Survey. 

Union County. 

PLAINFIELD. 

1887.9. 7° 40^. South and west of town. 

1887.9. 8'' 18^ Crest of First mountain, south of Stony Brook gap. 

1887.9. 7^ 42^. Crest of Second mountain, road to Union village. Local attrac- 

tion of 1° 40^ observed. The only effect of the trap ridge» 

here is apparently local and irregular. 

Warren County. 

ALLAMUCHY. 

1887.8. 9"^ 00^ On slope of mountain, road to Waterloo 
1887.8. 8'' 18^ At west side of village. 

1887.8. 7^ 45^ In valley, 2 miles northwest. There appears to be a steady in- 
crease going toward the mountain. 

BELYIDERE. 

1887.8. 5^ 32^. There is a steady decrease going southeast, which amounts to 50^ 

at a point on the mountain 1 mile east of Oxford church. 
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Declination 


Date. 


West. 


4 




1767^ 


6°3(K. 


1784. 


2° 63^ 


17»9. 


1*> 52^ 


1841.5. 


3« 26^ 


1851. 


3<>5(K. 


1874.5. 


5*»20^ 


1878.2. 


5° 37^ 


1881.2. 


5« 52^ 


1882.7. 


60 05^ 


1884,0. 


6^06^ 



BETHLEHEM, PA., SCHOTT^S TABLES. 

R. W. Walker, from bearings of old lines. 

Beference as above. 

Reference as above. 

Prof. A. D. Bache, at Easton, Pa. 

R. W. Walker, from bearings of old lines. 

Dr. T. C. Hilgard, near Lehigh University. 

R. W. Walker, from bearings of old lines 

Prof. C. L. Doolittle, Lehigh Uoiversiij. 

R. W. Walker, deduced from 80 observations bj students. 

R. W. Walker. 

BLAIBSTOWK. 

1887.8. 7° 25^ Average of both sides of valley of the Paulinas Kill. 



EASTON, PA. 

1841.6 3'' 38^ United Stotes Coast Survey, Report of 1882. 
1885.0. 6^ 37''. Schotf s computation, Report of 1882. 

HACHETTSTOWN. 

1887.8. 6° 25^. Top of Schooley's mountain, 1 mile northeast of the mineral 

spring. Local attraction amounting to 3^ degrees observed. 

Declination equals 3° 08^ at brow of mountain west of this 

point. 
1887.8. a'' 50^ On knoll south of village. West of the limestone quarries 8° 27^ 

was observed. 
1887.8. 7** 02^ Top of mountain just west of village. 



HARDWIGK TOWNSHIP. 



1866.1. 
1868.2. 
1870.1. 
1881.8. 
1886.3. 

1881.8. 



6° 03^ 
6*» 10^ 



6° 58^ 
7** 11^ 



go 10/ I Observed by A. IT. Konkle at a point 2) miles northwest of 



Marksboro, and 3 miles northeast of Blairstown. 



JENNY JUMP MOUNTAIN. 

4° W, Near south end of mountain on crest. 



1887.8. 



PHILLIPSBURG. 

6° 10^. At several stations north and east. 



1881.7. 



WARRENYILLE. 

6° 00^. Hill just west of village. 



1887.8. 
1887.8. 



6° 36^ 
7*» 05^ 



WATER GAP. 

At Water Gap House, Pa. 
At Portland, Pa. 

There is a uniform increase in passing down the river through 
the Water Gap from Water Chip railroad station to Portland. 
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Magrnetio Dips and Intensities. 

Id Appendix No. 6, United States Coast and Geodetio Sarvey 
Report for 1885, will be foond a complete collection and discosaion 
of magnetic dips and intensities for the United States, by Chas. A. 
Sohott, Assistant* Althoogh this paper has to do principally with 
declination and its distribation, the collection of dips for New Jersey 
may prove nsefal to some in this connection. 



Magrnetio Dips and Horizontal and Total Maffnetio Intensities in 

New Jersey. 



STATION. 



Cape May Light-houBe..........*..M.......... 

Cape May L1ght-hon8e..«..»M......M. 

Cape May Light-house 

Town Bank... 

Egg Island Light-house. » 

PortNorris. 

Atlantic City 

Pine Mount (near Greenwich) 

Long Beach.. „ 

Tuckerton 

Church Landing, Salem county 

Barnegat Light-house. 

Chew, near Mantua 

White Hill „ 

Trenton *..... 

Princeton College 

Princeton, behind College 

Princeton, near College^ 

Princeton, near College 

Princeton, near College 

Princeton, Potts' wood8.» 

Princeton, on Rocky Hill (trap) ^..„ 

Mount Rose (trap)^ m...m«......m...m... 



1846.6 
1866.6 
1874.6 
1846.6 
1846.5 
1846.6 
1860.6 
1846.6 
1860.6 
1846.9 
1846.4 
1860.7 
1846.6 
1846.4 
1841.8 
1889.7 
1842.8 
1848.6 
1844.0 
1844.4 
1844.4 
18444 
1862.6 



fii 
Q 



{ 



71®2y.8 
71° 84'.4 
71° 28^.6 
710 28'.6 
71«>45'.l 
7iO 8y.6 
71° 47'.0 
71° 41'.4 
710 68.6 
720 12'.8 
71° 22'.0 
72° 06'.8 
72° 14'.4 
72O06'.2 
71° 59'.0 
72° 47M 
72° 48'.6 
720 88'.8 
720 39'.5 

72O40'.2 

72°41'.4 
72° 41'.2 

72O86'.0 
72° 42^.6 






4.266 
4.182 
4.288 
4.269 
4.206 
4.211 
4.206 
4.287 
4.166 
4.C68 
4.811 
4.108 
4.106 
4.147 
4.196 
4.041 
4.010 
4.222 



4.016 

4.017 
8.999 

4.049 
4.180 



I 



Reduced to 1886. 



18.86 
18.28 
18.48 
18.88 
18.48 
18.88 
13.46 

13.49' 
I 

18.48: 
I 

13.80; 

13.49 
18.86 
18.46 
18.60 
13.56 
18.66 
18.604 



18.48 

18.60 
18.44 

18.68 
18.90 





a 






Horizon 
force. 


Total 
foroe. 


700.99 


4.804 


18.21 


70°.88 


4.884 


18.28 


71°.24 


4.271 


18.28 


71°.16 


4.276 


18.24 


71°.18 


4.288 


18.29 


71°.18 


4.296 


18.82 


71«.87 


4.240 


18.27 


71°.69 


4.129 


18.14 


70«>.86 


4.877 


18.86 


71°.49 


4.191 


18.20 


71°.78 


4.171 


18.81 


n°69 


4.218 


18.84 


71°46 


4.242 


18.84 


72°.17 


4.U0 


18.42 


J 

72».l6 


4.2U 


18.76- 
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Magnetio Dips and Horizontal and Total Maffnetio Intensities in 

New Jersey— Continued. 





1 




Horizontal 
force. 


1 
1 


Reduced to 1885. 


STATION. 


• 

Pi 
S 


Horisontal 
force. 




Sandy Hook» 


1814.6 
1855.6 
1878.9 
1879.6 
1844.4 
1844.8 
1841.8 
1844.8 
1844.3 
1846.4 
1841.8 

1844.8 


729 87'.9 
720 62'.0 
720 29'.6 
72O08'.8 
720 48'.2 
720 45'.4 
720 48'.6 
720 50^.2 
720 46'.8 
720 62'.2 

72O41'.0 

( 72oi7'.0 
1 to 
I 75O00'.0 


4.077 
8.917 
4.040 
4.078 
4.008 

8.999 
8.972 
8.986 
8.964 

... ...... 


18.66 
13.80 
18.48 
18.80 
18.60 

18.54 
18.46 
18.46 
18.46 

••••••••0 


710.98 

720.21 
720.25 

. 720.81 

720.17 


4.061 
4.066 

4.087 

......... 

......... 




• 

Sandy Hook..T...., 




Sandy Hook........M ....»#•• 

Sandy Hook.. 

New Brunswick.. 


18.16 
18.81 


Newark, Washlngrton Place.» 




Newark, on the neck 


18.29 


iTort iieeM..»MMM....aM. ...........m.. 

Pater8on«M.*..Mr 


••••••••• 







Secular Ohan^re of Mafirnetio Deolination. 

Mr. Charles A. Sohott gives, in Appendix No. 12, Report of United 
States Coast and Geodetic Sarvey for 1886, a ooUeotion of deolinations 
and a discussion of the secular change for the United States, which 
leaves little to be desired for the use of the surveyor. This work has 
been largely drawn upon for the following material necessary to make 
the results of the Magnetic Survey as useful as possible to the New 
Jersey surveyor. Matter of local interest has been extracted and to it 
has been added the information derived from the Magnetic Survey. 



Table of Decennial Values of the Magrnetio Declination. 

The values given below will be found useful when old lines have 
to be retraced. The amount of declination varies often two or three 
degrees within two miles or less, but the change of declination, from 
year to year, will be found to be practically the same over quite large 
areas. The values at New York, N. Y., Bethlehem, Hatboroagh and 
Philadelphia, Pa., were carefully computed by Mr. Chas. A. Schott, 
and are given in Appendix No. 12, Report of the United States Ceast 
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and Geodetic Survey for 1886. The series for New Jersey ooonty 
seals were obtained graphically by redndng all of the obaerTaUooB 
avaiUble in the vicinity to that looality, and constraoting an aven^ 
onrve with dae attention to curves for New York and Philadelphia. 



Decennial Values of Magnetic DeoUnaUou. 
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2=09' 
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Deoannlat Values of Masnetla DeoUnation— Oontlnuecl. 



Yeak. 
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4' 31' 
4=66' 

5=86' 
6»21' 
6° 58' 
7=28' 
7»65' 
8=24' 
8=42' 


2=18' 
2=30' 
2=54' 
3=27' 
4=41' 
6=00' 
6" 61' 
6=40' 
7=02' 


2'- 30' 
3=00' 
3''42' 
4=21' 
5=00' 
5° 42' 
6° 42' 
7=36' 
7° 51' 


2" 26' 
2=66' 
3^28' 
4=04' 
4=44' 
5=26' 
«=12' 
6° 68' 
7=24' 


1=06' 
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Deoetmial VeJuee at County Beats. 



Year. 
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3=00' 
8=03' 
8=19' 
3=48' 
4=21' 
4=67' 
6=37' 
6=18' 
6=63' 
7=28' 
7=48' 


2" 41' 3= 06' 
2= 44' 8= 08' 
3= 01' 8' 32' 
3= 20' 4" 12' 
4= 08' 4= 62' 
4" 30' 6= 18' 
6= 19' 6= 46' 
6= 01' 6= 80' 
6= 47' 7= 16' 
7= 33' 7= 40' 
7= 66' 7= 68' 


2= 14' 
2° 17' 
2° 34' 
3=03' 
3= 36' 
4=12' 
4= 52' 
5=34' 
6=20' 
7=06' 
7=32' 




1810 
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For the other ooanty seats the valaes raay be found approzimatdy 
as follows: Belvidere, 1° 49' less than Newton; Bridgeton, 1^ 10' 
less than Philadelphia; Camden may be taken same as Philadelphia ; 
Cape May Court House, 30' less than Woodbury ; Elizabeth, 28' lees 
than New York ; Flemington, 5' less than Somerville ; Freehold, 29' 
less than New Brunswiok ; Hackensaok, 25' less than New York ; 
Jersey City, 18' more than New York; Mays Landing, same as 
Woodbury ; Morristown, 21' more than New York ; Mount Holly, 
see table ; Newark, 28' less than New York ; New Brunswiok, see 
table ; Newton, see table ; Paterson, 25' less than New York ; Salem, 
20' less than Woodbury; Somerville, see table; Toms River, 32^ 
more than Mount Holly ; Trenton, 25' more than Philadelphia. 

Any other points may be obtained approximately by observing the 
differenoe between the recorded deolinations as observed by the Topo- 
graphic Survey in 1887 for the given station and for the nearest 
station given in the above list or tables. 

Solar Diurnal Variation. 

This is the only other important change in magnetic declination, 
beside the secular change above considered, which is regular enough 
in character to be taken into account in observations. It consists of 
a swing of the needle through the 24 hours, averaging 8' at Phila- 
delphia, and varying from 10^' in August to 6' in November. It is 
generally so much within the limits of accuracy of ordinary sur- 
veyors' instruments, and disturbances too i^^ular to be allowed for, 
but greater in amount than the daily range, occur so frequently that 
it may as well be n^lected in ordinary surveying. In all observa- 
tions for magnetic declination, however, it should be taken into 
account, and as it b to be hoped that these may be more frequently 
made in the future, the following table is appended. It is taken from 
a more extended one in the United States Coast Survey Report for 
1875, p. 263. The + quantities are to be added to all west declina- 
tions and the — quantities subtracted, to reduce them to the mean 
value for 24 hours. 
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Corrections for Solar Diurnal Variation at Philadelphia, Pa. 



January. ... 
February... 

March 

April 

May 

June 

July 

August M...< 
September 
October .... 
Noyember. 
December . 



7 A.M. 

+y.2 


\f A. M. 


11 A. M. 

+o^3 


1 p. M. 


3 p. M. 


4-2^6 


—3^4 


-2^6 


+y.9 


-f2^6 


-f0^2 


-3^0 


-2M 


+2^9 


+3^4 


+0^6 


-3^9 


-3^2 


+3^6 


+3^4 


+1M 


-6M 


-4^3 


+4^7 


+3^2 


+V.9 


-5M 


—3^9 


+5^0 


+3^8 


+K.7 


—5^0 


-3^8 


+5^4 


+4^0 


+1^6 


—6^.3 


—4^6 


+6^7 


+8^7 


+2^9 


—6^3 


—3^8 


+4'.6 


+2^8 


+3^2 


—6^.6 


-3^0 


+V,7 


+r.9 


+0^8 


—3^2 


-2^2 


4-1^7 


+K.5 


4-1^^ 


-2^8 


—1^9 


+F.0 


+1^6 


+0^3 


-3^0 


—2^3 



5 p. M. 

-0^9 
— F.2 
—1^6 
—1^8 
— K2 

— 2^a 

— (K.9 
-0^8 

-o^a 



The other periodic variations are the annualy amoanting to 1^, 
minatee of arc, and the lunar diurnal^ with a range of 27 seconds 
and two maxima and two minima in each lunar day. 



Masrnetio Disturbanoes and Storms. 

These oocor irregularly and are beyond the power of prediction. 
They are an important source of error in compass surveys, as the fol- 
lowing table shows. It gives the observed disturbances in a bi-hourly 
series at Philadelphia in the years 1840 to 1846, furnishing a good 
indication of the relative frequency and magnitude of such disturb- 
ances. It is taken from Appendix No. 12, United States Coast and 
Geodetic Survey Report for 1886 : 



DBviations ftom 


Number of 


Normal Direction. 


Disturbances. 


3^6 to 10^8 


2,189 


10^8 to 18M 


147 


18M to 26^3 


18 


26'.3 to 32^6 


8 


Beyond. 






188 GEOLOGICAL SURVEY OF NEW JERSEY. 

Mr. Wm. J. Yoong, of Philadelphia^ observed with a foarieen- 
inch needle a variation of 1^ 10^ in position within one hoar daring 
an active aarora. Janaary Sd, 1870| Mr. William Haines observed 
daring a time of brilliant aaroral display a ohange of 2^ !(/ in the 
position of the needle between 5:30 and 7:25 A. M., at Clarksboro, 
N. J.* 

Iniperfections of Needle Instruments. 

The distarbances noted above and the irr^alar dbtribation of 
declination introdaoe unavoidable and unforeseen elements of error 
with even the most perfect instruments ; but it may be well to call 
attention here to the differences which exist between different needle 
instrumentSi and even well-constructed ones. Li faulty instrumentSy 
malformation or dullness of pivot, or bad centering, causes errors. Lt 
good instruments they may arise from loss of polarity of the needle, 
or from lack of coincidence between the line joining the two points 
of the needle and its magnetic axis. Even when this has been guarded 
against in construction, the position of the magnetic axis may after- 
ward change. A gentleman largely engaged in the manufacture and 
repair of surveying instruments has, at my request, made some trials, 
and sent me the results. From three new compasses of the best con- 
struction he obtained the following : 

First Trial. Second Trial. 

No.l 16^ 8^ 16*» 8^ 

No. 2 16*> 12' 16*» W 

No. 3 IS** 15' 16» 16't 

An analysis of 181 readings taken by the members of the West 
Jersey Association on their various instruments, shows that 122 of the 
readings are within 5^ of the adopted means which have been as- 
sumed to be correct. The remaining 59 readings are out more 
than b' and range up to 21', and one reading is out 34^ Variations 
of 10' are observed in the readings of a single instrument in several 
cases, and a departure from the mean, amounting to 5', is not neces- 
sarily an indication of instrumental defects. 

An examination of several instruments, made as a preliminary to 
the magnetic survey of New Jersey, showed in one case an error of 

* Proceedings of the Surveyors' Association of West New Jersey, p. 61. 
t Report to the Board of Freeholders of Middlesex county upon true meridian lines. 
Geo. H. Cook, 1864. 
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1^^ in a needle with a tapering north point and thick south end, the 
pivot being at a point aboat one-third of the way from the south to 
the north end. In another case a symmetrioally-taperedi nioely-bal- 
anced needle, four inohes in length, showed an error of 25^ Another 
six-inoh needle showed an error of 10^ These are rather exceptional 
cases, but as they are instruments of different makers, in good order, 
and carefully compared, they point out the danger of error from this 
source. 

In conclusion, it may be said that the data given above are sufficient 
to enable compass surveys to be made with all the accuracy of which 
the method is capable. While the compass must still be used in retrac- 
ing old lines, the teaching of the irregularities of magnetic declination 
shown by the isogenic chart and list of declinations, of the notes on 
magnetic disturbances, and those on instrumental defects, is clearly 
that no new surveys should be recorded by reference to the magnetic 
needle alone. The time has come when its use for this purpose should 
be discontinued throughout the greater part of the State. 
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Note.— Pages of the Appendix are marked A. 

Adjostment of streams 104,150^ 

to the structure of the Cretaceous 119, 143-145, 150-152 

to the structure of the Trias. 141 

Alamuche-Pohatcong range 18,20 

Appalachian zone 4,5,8 

Pre-Pensauken cycle of erosion in 94 

Areas. A 134 

Summary of. « A 135 

of counties A 136 

of townships A 137-149 

of Geological and Topographical Divisiona A 150 

Atlantic slope, a geographical unit 3 

Barren ridge. 29,38 

Base-level plain .'....•. 73-76 

Bays, areas of. A 125 

Beach, Area of, in State A 135 

by counties A 136 

of townships. A 137-149 

Beaches 60,166 

Beacon ffill formation...., 92, 98, 99, 100, 117, 123, 124, 125, 168 

Beacon Hill uplift (post-Miocene uplift) 94,169 

Beacon Hill submergence (Miocene sinking) 92, 105, 168 

Bearfort mountain 24 

Bench-marks, list of. A 33-78 

Black river. 157-162 

Black's creek 150 

Border belt. 57,58,59 

Boundaries A 4 

Territorial A & 

Jurisdictional A 6 

Campbell 86^ 

Central Highlands range or plateau 19, 21, 22 

Passes of. 22 

Cheesequake creek 143 

Cities, Growth of. A 154 

Population of. A 167, 158 

Clark, The Marl series 117, 120 

Clay Marl series 117,118,12a 

N (198) 
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Cleared upland, Area of, in State A 135 

by counties A 136 

by townships A 137-149 

Coastal plain 3, 4, 5, 6, 7, 54, 67, 63, 90, 116, 160 

Structure of. 64 

Erosion in 143,161,164 

Con.sequent streams 100 

Cook, Marl series 117 

Copperas mountain 24 

Counties, Formation of. A 133 

Areas of A 136 

Crest ofiset 11 

Crests of the Highlands S9 

Crests of the Triassic plain 3S, 39 

Cretaceous depression 86.87, 137 

Cretaceous formation 86, 87, 117, 120, 123, 143, 167, 168 

Area of 6 

Crosswicks creek 124, 150 

Crystalline schists, Area of. 5,67 

Culver's gap 10,96 

Cushetunk mountain 33,38 

Elevation of A 104 

Cycle of erosion 73,81,88 

Davis, Schooley peneplain 85,86 

Trap 88 

SomerviUe peneplain 114 

Delaware water gap 10 

Delaware river valley 12, 95, 113, 119, 130, 134, 144, 161, 159, 170 

Submergence of lower course of. 159 

Terraces of. . 160 

Wind-blcwn sand in 162 

Elevations along. A 112 

Diastrophism 161 

Drainage, Topography and — 

in the northwest part of the State 47,48 

in the Highlands 49 

in the Triassic area 60,62,53 

in the post-Pensauken cycle of eroeion 134 

Drift, cf. Glacial drift. 

Dunes 163, 165, 166, 167 

East New Jersey, Bounds of. A 131 

Elevations of bench-marks.. A 33-78 

of prominent points A 78-101 

of various topographical features A 101-111 

along river courses. A 112 

Eolian sand 161 

Famine 5,7,100,113 
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First mountaio 35, 36, 37, 3a 

Crest of. 38 

Forest, Area of, in State. A 135 

by counties A 136 

by townships A 137-149 

by stream basins A 113-121 

Oeodetic Stations, latitudes and longitudes of. A 7 

Geographical position of the State A 3 

Geographical positions, Table of. A 9-32 

Geological Divisions, Area of. A 150 

Population of. A 159^ 

German valley.. 23, 24 

Glacial drift. Deposition of 155, 156 

Effects on Passaic river system.. 52 

Topographic features in the Highlands, due to..... 26 

Features in Triassic plain, due to 46, 47 

Relation to Pensauken formation 142 

Topography of 156 

Glacial epoch. Topographic changes during and since the last 170 

in the glaciated territory 155,158^ 

in the southern part of the State 158 

Glaciated territory 155, 156 

Gradation 161 

Gravel flats. 46,47 

Gravel hill 29 

Great Egg Harbor river 126 

Great Notch 35 

Great Swamp 48, 157 

Green brook 36, 37, 159 

Green Pond mountain 18, 24 

Green Village, Elevation near 35, 37, 38 

Greenwood Lake-High Bridge valley 23, 98 

Geology of. 24 

Gullies, origin of. 71 

Hackensack valley 44,105,106,162 

Elevation of A 105 

Hayes, Cretaceous peneplain 85 

High Bridge-Greenwood Lake valley 23,98 

Highlands 4,5,6,8,17,18 

North of the State line 25 

Features due to glacial drift 26 

Belations of the crests of. 39 

Topography and drainage in 49 

Erosion in 97, 140, 141 

Elevation of A 102 

Magnetic irregularities of. A 162 

High mountain 34 

Hog Back ridge 12 

Hook mountain 35, 37 
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Hanterdon plateau 29, dO, 38, 87 

Jenny Jump mountain.. 13, 17 

Kittatinny base-level 40,83,167 

Eittatinny mountain 5, 8, 9 

Elevation of A 101 

Kittatinny range, Area west of. 11 

Kit atinny sub-valleys 14, 140 

Kittatinny valley 12,13,14,95,169 

Elevation of A 101 

Deflection of magnetic needle in A 163 

Knapp 116,123,136,147,150 

Kummel 88,104 

Lakes 26 

Areas and drainage areas of. A 122>124 

Lake Passaic 43,107,166 

Land surface, Area of. • A 135 

Lime sand 117,124 

Limestone areas. 21 

LonghilL 35,37 

Crest of. 38 

Lower Marl formation 117, 123 

Lowlands of the Triassic plain 40, 43 

Magnetic Survey of New Jersey A 160 

Dips and Intensities A 182, A 183 

Declinations, Collections of A 163, A 181 

Secular change of. A 188 

Decennial values of. A 183-186 

Solar Diurnal variation of. A 186, 187 

Disturbances and storms A 187 

Needle, imperfections of A 188 

Manalapan creek 140-158 

Marl series 117,118,123 

Matowan series 117,118,143,145 

Metropolitan District, Population and growth of. A 155, 156 

Middle brook 36, 37 

Middle Marl 118,124,144 

Millstone creek 152, 162 

Minisink valley. Elevations of. A 101 

Miocene formations 86, 168, 92, 93 

Miocene sinking (Beacon £011 submergence) 92, 105, 168 

Moggy hollow 36,167 

Mohepinoke mountains 13, 17 

Monoclinal shifdng 146,147,150 

Moore's hill 30 

Mount Pleasant hills 126 

Mullica river , 126 

Musconetoong valley 20,21,96,159 

Navesink-Clarksburg-Amey's Mount range of hills 64, 126 

^avesink Highlands-Amey's Mount range 54, 57, 63 
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^ew Jersey, Position of, dimensions of. A 3 

Oneida conglomerate 95 

Palisade mountain, Elevation of. A 104 

Palisade ridge. 34,38,39 

Papakating creek 48 

Passaic lake 43, 107, 166 

Passaic range 19, 24, 26 

Passaic river — Basin of the upper , 43, 167 

Wind-blown sand in valley of. 162 

System 60, 157 

Effects of glacial drift in valley of. 52, 63 

Passaic valley. Elevation of river A 103 

Elevations along A 112 

Paulinskm 48 

Peneplain , 73 

Pensauken creek 149 

Pensauken emergence (post-Pensauken uplift) 141, 169 

Pensauken formation 130, 132, 133, 142, 169 

Gravel 141,142 

Plain 136 

Sound 132, 133, 134, 135 

Submergence. 60, 129, 134, 169 

Pequannock river. 49, 97, 98, 107 

Pickles mountain. Elevation of A 104 

Piedmont, plain or plateau (Triassic) 3, 4, 5, 6, 27, 28, 76, 77 

Erosion in 140,141 

Northwestern portion of, north of the Passaic 33 

Pimple hills 20 

Plains of marine denudation 69,70 

Plains of subaerial denudation 69,70 

Pochuck-Alamuche-Pohatcong range 19 

Pochuck mountain 18,17,20 

Pohatoong mountains, upper and lower 20 

Pohatoong valley 96 

Political Divisions and Areas A 131 

Pompton river , , „ 107 

Ponds, Areas and Drainage, Areas of. A 122-124 

Population, Origin of. A 160, 151 

of State^and Counties at different periods A 152 

Nativity of. A 153 

Colored A 154 

Urban and^rural A 164 

of metropolitan district A 155 

Distribution of, by natural divisions A 159 

per square mile of land surface A 160 

Position, Qeographical, of the State. A 8 

Post-Beaoon Hill emergence (post-Miocene) 94, 169 

period of erosion (pre-Pensauken cycle of erosion)... 112 



Post-Cretaceoue, uplift 88,89,168 

peri(^ of erosion 89-91,84,89,108,106 

Poat-glacial, emergence. 160,170 

Bulimorpem-e 169,160,170 

Fost-Miocene uplift. 94, 16& 

Poe^Peoeauken cycle of erouon 169 

changes in drainage. 134 

in the hlghlanda of Piedmont plain 140, 141 

in ibe Coastal pl»in„ 143, 151, 15+ 

Post-Pensauken uplift. 141, 169 

Poat-Triamic uplift 84, 16ft 

Pre-Pensauken cjcle of erosion (post-Beacon Hill) in the Appalachitn 

in the HighlanHg 97 

on the Piedmont plain 99,100 

DanlioD of. 113 

Stand of the land 114 

Numeudniure 114 

Peneplain 115,116,127 

in the Cosslal Plain.... 116, 116, 127 

Peneplnin 122,123,127,168 

in the Basin of Kancocas Creek 123, 12^ 

Stand of the land 126 

Deformation 126 

Extent of aroiion „ 126 

iiplia 127 

cloeeof. 127 

Pre-Pensauken peneplain 115,127,169- 

Baccoon creek. 148 

19,26 

107 

Rancocaacreek 123,124,126,135 

Raritan formation ; 117 

Bwitan river 44,46,110,112,138,139,140,167 



branches of... 50,97,99,108,109,11* 

elevationa along A 112 

Raritan T:illey elevation ot A 106 

Ravine, origin of. 7J 

Red Band. 118,123,124,144 

BqtiveoatioDof atreama tiO, 140 

Biker hill.... 36, 37 

Kven, the work of. 70 

Drainage areas, forested areas and population A 113 121 

Yield of. A 126, 127 

River r.illey Derelopmi'Mlnf... 71, 76 

Rockawaj nver.. 49,97,107 

Rocky Hill range 30,110,118,126 

Elevation of A 104 
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flound mountain S3 

Russell 88 

Schoolcy's mountain 22 

Schoolej peneplain 38, 39, 40, 65, 80, 83, 85, 89, 126, 168 

Geological structure of. 66 

Origin of the strata 66 

Origin of. 67-69 

Scott's mountain 20,22 

Second mountain 35,36,37 

Crest of. 38 

Somerville peneplain 114 

Sourhind mountain 30,38 

Elevation of A 104 

Sourland mountain plateau 30 

Southern New Jersey, Dimensions of A 8 

Elevations of. A 105 

Sparta valley 21 

Sparta- Vernon valley 20 

Stony brook 36 

Stream basins, Drainage areas, forested areas and population of^.... A 113-121 

Streams — Source of permanent 71 

Adjustment of, cf. Adjustment of streams. 

Consequent 100 

Rejuvenation of 80, 140 

Superimposed 104, 139 

Yield of A 126, 127 

Tenneni's brook 153 

Terminal moraine 23, 26, 158 

Terraces of the Delaware , 160 

Tertiary peneplain 114, 115 

Tidal marsh 57,59,60 

Elevation of. A 107-111 

Areas of. A 135-149 

Tidal plains, Elevadon of A 107-111 

Description of A 106 

Tidal waters, Areas of..... A 125 

Tides, Range and Relative Timeof. A 128, 129 

Movement of. A 130 

Topography and Drainage, cf. Drainage. 

Trap 67,88 

Trap Ridges, Effect on Magnetic Needle A 162-165 

Triassic formation 5,40, 103 

Topography and drainage in 50, 52, 53 

Features due to glacial drift in 46, 47 

Triassic or Piedmont plain 27, 28 

Relations of the various crests of. 38,39 

Lowlands of 40, 43 

Trout brook 47 
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TJndergroond water-level— Be-ation to permanent streams 7t 

Fluctuations of 72 

Upland, Area of, in State A 1S5 

by counties. A 136 

by townships A 135 149 

Upper Marl formation 124 

Vermeule (Crest ofisets) 11 

(Subdiyisions of the Highlands) 18 

(Tidal marshes) 59 

Vernon valley 21 

Visscher's Map of New Jersey A 5 

Vulcanism 161 

Wallpack ridge 12 

Wanaque river 97,107 

Watchung mountains 35, 38 

Elevation of A 104 

Water, Area of. A 136-149 

West Hunterdon Plateau, Elevation of. A 104 

Western Highland range. 19 

West New Jersey, Bounds of. ' A 131 

Wickeoheoke creek 82 

Willis 86 

Wind, Work of. North of the CoMtal plain 161 

in the Coastal plain 163, 164, 166 

along the "beaches" 166, 170 

Wind gap 10,96,104 
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